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PREFACE 


This provisional training material covers the Panel System, Battery Cut-Off type. - without Zone Registration 


This manual contains a series of typical circuit diagrams. 


These are drawn in the simplified style which 


is used in teaching the complex 


'Common Control’ switching systems now in current use. 


This method makes use of sequence charts and operational sketches. 


This volume contains a chart and 


sketch for each of the typical circuits. 


Since the drawings are 


intended to be used in the study of the Panel System, Battery Cut-Off type. 


without zone registration, and do not 


necessarily conform to any particular office, it may be necessary to consider the regular Schematic Drawings (SD’s) and Circuit Descriptions (CD’s) when preparing 


learners to work in a specific office. 


Students should be cautioned that the particular circuits contained in this manual are intended to be used as training aids, and are not 


necessarily applicable for maintenance. 
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PULSE 5 
PULSE 6 
PULSE 7 
PULSES 
PULSE 9 
PULSE 10 


PULSE 1 
RELAYS ! 
(POPPER. 

I,»‘ 

2 , 2 ’ 

2,2’, 3,3’ 

«,V 

5,5', 6 
g, S’, 6,1,1' 
6,6', 2, 2' 

6, 6', 2,2, 3,3* 
4,4 , ,6,6‘ 
6,6', 5, 5' 


REGISTER 

(A-/ST)0PER 

-I 

-2 A,B,C 

-2,-1 D,E/ 

-4 G,H,I 
-5 J,K,L 
-5,-1 M,N,0 
-5,-2 P,R,S 
-5,-2rl W 
-5,-4 wpcy 

-z z 


^ a-U LodcrC ©tfFo** CF) S - 

NOTE: 4 S 3 .TOP 6 BOTTOM MAKE 
BEFORE I 6 2, TOP a BOTTOM BREAK. 


1000 

n_ ra 

48V. ilJL 


<s#t X 

SR 

s IV2 


0o£s mr 


1 1 

2 ^ P6 L 

P6 r — 

3 q 14 


— 

’nt! a 



1 Tf 880 ! 

48V □ 

rt j 

560 




■ove< TAa-;^- 
$*41 jRuiasj. 


Hrf 

2T ^ 

* T 11 O IT ML 

C ^ 

busses ***»« 

B*cht Cf**pt* tern 


TO SHEET Z 


, & £* r "’ V ># “' 

% s?F 














ISSUE i 
JAW. 1950 






































/-ToShcEtT 1 


















Qf€hJ iff 

OWf-'ir* | 

\ ^ ^ 

TL_ C3D 


SEQUENCE CHART 


m | &%/&#/ 




7T ^ 


y/sej/jj<. /e'rzvsr \—s~ 

7~o //sc. \ 

/“v” ^ ^7 ^ / i 

VPCTCT ^ '-'•—f ■ 


T7\T 

JZ’ZV 


Z 13 


| V?CC~ 


/¥,300 

C 

AAA 

-vvv — 

S/fOOO 



/A/C SWITCH POS. 

5. AWTG "t" relay 

6 TRUNK HUNTING 
7. PASS- BY 

6 . SELECT /OKS BEYOND 


/&£<£- 


Li- 


5oR. 

s&r os*3zi 
ht V FeTl ^ 


0/SC/Y/4&&T 


g j f iV 


^ ^-<r os* 3Z! 


St/Jr' 


77 // Idle. Tru nk*. 
4LSSX2 3. ^cW, 


PLANT SCHOOL 
FOR TRAINING PURPOSES ONLY 


INCOMING 7~&OAJ< HO/>jr/A/&23 
CR8LG 0/GCHH>GGE 


PANEL SY 
BATTERY CUT-OFF 


























Shbst 














-CIL 

4dvl_J 

/>-JOOO 

4&J_J 

P-/OOO 


'ftST^SS 

3\/4- 

L-uj 

&h— 

A, 



❖ 

>tV 

O 1 



\\/Z 

3\A 

C 1 — 




/ T2‘ 

r-H £ 

1 >8 



xz 

3X^4. 



@>— 


13/14 I I5/U2> 


3T 


OGtS 





FR. FT 



I , 

1 

- 4 

— i 

■*°°\ 

a 

u 1 

! 13 


UfiTa 

vLk — «»/<^<LL— 


a i < 


FO ^ 
4\/3 


\b*kf\ 4 A 
15 V 4 / 1 S / 


l3»/4/l4'A 
L53/4/ IS 


COOnIT 

0£>£>4<£l/£A/ 


hRj&pS 
C»t 9 %) &^%*rf£»S 

y 

I4-* ^ » 



. 5 , 0 . zizoo-oi fimal Sel.. Cc*r- 
S.D.Zl l&3'0 11-0/2 -0)3 Sua Si^OR^CcT 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 


final tens and units ;3> 

s&uecr/oM 


m OS -32 

































INCOMING 


6 3 A/is /4 



| | /'Tk) *Ss' «s#$t i/io m- 

1 I 1^1 Lh £S) vs> ft£Le*r$.r 0 


TK 


2600 


SEQUENCE CHART 

FINAL. INC. 

CSlZ X CS 3 x 

RlMCSr 


12/5 34 


T&T Jk" 



14/10 V4- 


>jjj 




BB 







mm 



l 3 / 2 > 3 / 4 - 


S 10 '^ NOTE. \ 



7/6'A 


— LgJ 

2 J& 


43\S 


a/<5/4 - 

WvT 


G) 05 - 3 ^ 



T - 1 - L. 


5TP 

Bo X Po 
'AVI )(AV 

>0 1 

P 02 

dWr 

-60 PO 


FOt 
Po 2 
P03 


notes : 

I D ^BL-A'/lS SUOvV CeueAGE. TO GrlVfe TlN'iE 

Foa semper. cbuav'Is To operate 

Before, it of’&ne fuwd. circoit: 

2, ikJ pos. © jNC. w'e. Ma/e re/esseo batt 

ano GRD, v/lLL operate OF A*4D STP IKJ SEBlES 

3aN POS, & FINAL. VE ^Avfe. GRD Okl *e AND t 
TO INC. V/AlCH WIUL. operate ANO T 
RELA/S IN \NC. 

A . T RBuaV Will loci/ op in Poe. 6aMo 9 
TO ^VM^E SORE T4E. SWITCH K^oVfiS IN CASE 
THE U RELEASES, 

5. D STAY'S OPERATED IN. PoS . 8 .70 POS. © . Or INC. 

v'j^TiL P* 4 .^ 


Sheet Zop2L 


*.o. 2/200- 01 1 Final Cct , 

5.0 • * I// 0 - 6 ' I iNC.CcT. _ 

3,0 , 2 il© 3 -On Su 8 S.^PW.< CgT’. 

PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 
INCOMING ADVANCE Xi 

BATT^frcffi^Fl OS-325 




































10-/0- 43 


/.MEASURES T/METO D/AL P/PST DIGIT 30/60 SEC. POS. E/3 POS. 4 PE PM. S/GMA L . 

/MEASURES T//ME To D/At- UAJ/TS D/G/T 30/60 SEC. POS.^&POS. 7 PAJRT/AL D/AL S/GA/AL. 

3. MEASURES TIME To DIAL STAT/OMSD/G/T 4 SEC. POS. S/H. 

A. MEASURES TIME TO COMPLETE CALL . POS. /Z//4 PASS &T POS/S//7 AWTO. RELEASE. POS./Q 
STUCR SEA/ PER. putt A /ECU. CALL 30/60 SEC. PCJ.ET.W. OFEJC£ CALLS 60/90 SEC. 


MOTES : 

fffiO LOCHS 

l TMS P-BL-A/T OPERATES 
to OEE NORMAL QROUNO. 

Z.d IS OPERATED ON PC! 
CALLS. TW ON CALLS 
THROUGH TWO IV/ PE OF- 
FICE SEL. Cl OR TW OP- 
ERATE ON STAT/ON DE- 
LAY A,B,$D. 

3. CL 3 OPERATES ONES. 
OPERATOR , AMD THREE 

digit code lire zu, 

4H ETC. 






I I IW f TO 

[complete 


/ n 

l s.s. 

LAMP 


-Tit 


apss.5 ip (W 
ST^ck. SSN&tr*S 


SD. I H91-& 1 - 0 / Z'0I3 SuSS. s©«. Cct. 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 


JO 

S&M 06 R TlMfe MEASURE SWITCH 


BATTERY 
























I 


— 2/& 

-i 

48\J 


SEQUENCE CHAKI 


Ai os 320 

t zT\*-0$3l09> 

1 * s 



HD os 3 ZB 

IfiKlS 

TMS 

Es 


DIAL. 3ERD CALX- 


MSm 





































/-*.Su 


























REG. RELAY CIRCUIT 


MOTE'S 

1, *2.£L*3 Springs moke JA- bef c**e a f+er P>os. indicated . 

2. *3 Spr.nq rv»ake5‘/Z before ind.ca+ed. 

5. *2 Spr.Aq rnakes 'Izaffcr Pos». ,nd<ca+ed . 

4. pp^LRPi releases when R 3 lfitwtsPo 5 |ODn Z n P rev/ • 

3 SPopera+es from Ci r-elaq. 

3 LJ^SlLPi opera+e-S abanioned C<xil* . 

7 4. gL-f* sent Over tip, - 8c— scn+ over nnq. 

_ Q) Furnist og-'S —Z nc * pcn cxl (Q |Ctjr okShgS — 2 na404.il* &&nod. 

8 ■ g Fu'n.ShS^th^od^Purn.-shes^ i^nod® Fum.she^-, 3 *perf®d . 
0 4. Pt/jsee are never* sent in bo+h l^ft. S'T* per iodS . 

10 - Pulses c*ne sen! in b©^-h zndg- 4 +h penodnaiflrdless of req. relays. 

» ii *Jp e ^P°*®=" 0 ' lod » 1 - 4 - th P er '° d ****" f «- la ‘< s - 


Al 

D 


© — n LJ ^ ©-jUj] 


AZ A 4- AS 

UL 

r£G 



8Z 







SI S 2 S 4 65 


®aU,T,lJri 



Ss£ 05-3^° 

fott gg ftp^- 

vu^ 1 (Wifi 1 - $ 0 if? > 


cz 


Cl 


CZ C< * C5 


PULSE CHART 


Pulse Code Ohar*+ -por 3 d*q» + senders 


s+a. 

Thou 


Pu 1 ses 


Gfhea 

15+ 

Z,na 

Sre» 


0 

<7 

<? 


— 


— 

1 

Z 

1 

4— 

— 


— 

w 

4 

Z 


— 




R. 

<b 

3 

4- 

— 


— 

J 

£ 

4 


— 

4- 

— 

M 

1 

5 


— 


— 


3 

<b 

4- 

— 


— 


5 

7 


— 


— 


7 

5 

4- 

— 


— 


3 

5 


— 

4“ 

— 

l St* CYCLE-* STA 




93k. 

ZMd ■' TH 


''A/zji 

*$£ 

3h M 

3 rd H 

**/& 

5 %i 



4+b T' 


9 V/J 

,0 3'h 


5 th ” U 

93k 

s 

m 

®k 


Fiool Hcovm +- pulse 11^4^18 /4-C2 n ^(^B^ 


<g>— * 

®nU, 


®TT — IF[ 



3T( 


STZ 


5T4 


5T5 


Pol 


(jy-iall 



H4- <E^IU» 


Tl 


T2 


T4 


<3^ 
<E^n 


@h>U 2 iUct ®^U 2 ®j»L 

®>3-flM=l == CZ®___I 

^ ■ ■ .,a r 


U| Ot U4- ©-Mil 

«J -L^D. YU 

^rjj j—® 


-*#» /#(? if? 

6* t ® 


Shbbt Zo?4- 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

PC| IMPULSE 

Yf 

BAT?fe^SjW)FF 

OS* 331 



5DfC s fipiLSASE 


SiSLS “Tsta DELAY} 

A 

A gQ\ E AND PAR.TYS- \J3\JE 

s 

B 

aso\ e and no paktys- SD 

DSSiSLS 4 STA OSlAy} 

- 

BcLOvaj AND NO PAR TVS - SP, 5DJ 

s 7 

O 

8Ec.Ow AND BARTY5 *- 501 


NCES S«v FtfOYl a To -i'/4 0N TAN 
\NCE:S S KV PROM Tt? ,'(2? 74. Ofsj D!fi?6CT 










JAN. 1950 















Xjj 



















Iran 



DECODER 


C02. 

21 , 


6 








ISSUE I 
JAN. 1950 









c- 



CODE POINTS 







Sequence- Chart 


S A- 


|. LETTERS IK PARENTrtftSlS OENOT6 O PTl ONA.U APPARATUS 
Z. APPARATUS »0 -\ ANdCm) 

AA6 PuRM»SH 6D AS R£<aU'REO TO DISTINGUISH TM6 
VARIOUS CLASSES op SERVICE SERVED 6>Y TMe OFFICE 
TYPICAL USASe OP RELAYS 01, 02 , &. D3(FOR S CLASSES) 


class OF SERVICE 

— RAPE Ci> ♦ r-> 

Puslic coin 
SEMI PUBLIC 
OPERATOR. 


o- relay OPERAND 

NOME 

pi # " ? FT 1 ’ fftw* 4*V. 

DZ "Frt* &AD 4«iP 

Dl,02. 

03 


SA-RElAV OPE RAtC © 

SAI * AW^'CamV 
SA2_ - c«»i *v 

SA 3 

SA 4 - 

SA5 


3. WHEN ANY OF APPARATUS 00,(3), (P>, OR. L© 1 ) >S MOT FURN I SHED, 
LOOP LEADS AT THE POSITIONS OF THE RELAY'S NOT FURNISHED 

AS Follows. 

/ 


APPARATUS OMlTTeD 


LOOP U&AOS 
OESi&M ATED 


e'D «5WL-y o/V s ffecMIL Co DCS 
~ g£TC ~ VAC 



& 

c 

D 

e,6LF- 

S.4.H 

J£L 


6^r*d £Ff) i<* Sc?/*. 


S O, Zini-Oit /oi<9 OE<zon£fSL Gzr-. 

PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

DECODED 9 

CLASS OF S&RN/lCf ftgLAT<S f 

^rrefewSF^FF OS-336 













| O 

■% %% 77 

P, « to 

i* 

RX 









os-c-h 

anssi 





S.O,Z\Z77 -O! l/oi9 IDscoOBfZ CZcT, 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 


DECOO&R, //-A 

TRANS M ITT I fsiG CLASS INFORMATION 


PANEL SYSTEM 
BATTERY CUT-OFF 






DECODER 

CONNECTOR 

S F D F 


x DECODER 

\-fCr) fsft, L, SeLtftfofi 

..’TitvflBW ifeS*# JX - l^oc* JV.O& 


(_Tfr ) '*$ oSet® <2/4 ^LL pftNtft- I Tftv^fc G-fcO^pS 

s/uHnwf /«,«" <w«a- aeo _a_ frf.f t-jfrreL 

n-jftk fi-a-SwfS <t®#**.OUS5 ag gjp o , I 


CR4 


CR2 



CR3 

Trh 


CR2 

2B 3B_| 

i et 


1 6 2T 

3 Hi 

t.T 

t 

CR4 

1 


3B_1 , 

ZB 


CR6 

CR5 I 

ITL^t 3 "Hi — o^—l 

IIT I IT 


CR8 


CR9 

,2T 3TW 



CRO - CR 3 

P IA//A/D/AJG - 330 
vS MZ/A/O/AK* - 330 


RLI T=tr 


A/Or£* / 

PRIMARY AMO 
S£CQS/OARV IA/M/O/AA? 
RCS/STAAJCE CR1 - 
CAS 

A- /Z46 - &/OOG 33ooo 
or 

A / 36 j P>/ooo S ZSOO 


2/\3 

R- 


3.Q.Z/277 - ot 1 / 0/9 Or co dpr (Oci~ 

__ PLANT SCHOOL 
—FOR TRAININ G PURPOSES ONLY 
__ oecooeR “ JX - " 

i ^ANSM ITT//S/S Com psni-SAT/ n® 
R£S> STAIN Cg / \f F©R.V1>VnOf\J 

PANEL SYSTEM AO 
BATTERY CUT-OFF OS* 






DECODER 

CONNECTOR 


I 

I 
I 
I 

i 

i 

i 


MOTE / 

IV/A/O/MG RES- 
/S TAtfCE OF REL A K5 
03F-0B3 

/^■rsz 2. F>fe>oo SZaoc 

OS- 

/?68 F’/ooO'Szsoi 



330 -3BS 
PR/. W/MD/MG ' 390 
SEC. MK/D/K/G- 390 






S.o. Z/ 277 ‘0//M/1 OECOOBR Ccr. 
PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

DeOODCe /q 

r^<siSM/rr<<sjs 


OS- 












SENDER 
5DI 


DECODER 

CONNECTOR 

S 6 D G 


DECODER 


0 BP 

>21 L 3T 

t IT 


OBA 



1/7 (E2) 2/7 


RLI 


SErNOEO. 

Nofs i : 

WiocJi ne\ 

isfance of Rebus 
OB \,0 S4-,5SO 
D | 24fcPiooo 
S 3 ©oo| 

Of - " 

R»^7 

NJofe Z : 

W/nd»oq 
iS+anCtof^ 
OB 2. Ctnd-SD/ 
f5i32/2. P/OOO 
2.000 

§^■*>3 p/ooo 
S 2500 


0B2 


0B3 


3Bj_2B 

IM I 


3B|2B | S Tj 4T 

IB* 3T 


0B4 

3 b1 2B ( 
I b"^ 


3 B|2EL 
I BA 


0B6 

5 T Q 4T 
3T A 


0B7 

5 T 4T ( 
3TA 


31*2^ 
IT A 


0B9 

siillc 

3T A 


OBB 



5B_t 41 
3B 


0B8 


3 By 2B 
IB A 


OBD 


0B8 


OBE 

2000 


OBO 


OBE 


0B3 


0B4 


0B5 


0B6 


0B7 


0B8 



OBO- OB9 
PP/. WINDING- 390 
SEC. WINDING - 390 


OBS 


2^ 

R- 


06 ^ F°fc Sec-orJDA&y iKffO 

(S«0 4 CSo-l) ** 


S.D. 2/277-Q///o/g pgoopgg. C ot . 

PLANT SCHOOL _ 

FOR TRAINING PURPOSES ONLY 

DECODER A5 

TRAMSMITT/NIG OFRC6 SftUSH 


PANEL SYS 
BATTERY CU 


■ ' I W I T ■ 

OS-34 


















































TM | . ,3 f*r< 

TMI 


DECODER ALARM 


TM3 

2VI 


CO tri 

joodfl: 



48 V. 

SR™ 

- ) 1050 s ^ 


TMI 


5 lz 

L - Or , 

TMZ.tL 

n 

► 

TM 3 

1050 

AJi 


*^11650 

2 _> J 

1050 


i fT 


tis ns 


SS 

SS 

To Sr c 

2AI 



tm4 

4y3 

T1C14. 


CONNECTOR TIME OUT ALARM 

£flris«N»- S&l* 


AISLE 

PILOT 


CA 2 tl 

“FL 


! 

£sr r 

XTR i 
Xtri 

T.I.S. 

-mouses **» 

4c fi® 

X €0S 


SF XCAI 


CA3 

zXj 


CA 4 INTB 


CA 4 iNT> 



tr^tc^roft ^ 


CRX 
C LX 
OGX 
OB/ 
DGX 

DBX 

GX 



CD -aH '?' 1 
PA IV fi* L?* 0< 


5.0. Zn 6 7- 0/1 -O) Z DfCO0£« Cqnm Ccr. 

5.0. Z/ 277 -OM/o/e Oecooep^ CcT, 

I PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 


decoder. a - connect tor. 5 x 

TIME QlJT 


OS-340 












SSUBt 


























SSUE 





















/A/ea/*7/A/4f O \s&&naus 

LT _ t'L 


OS3o/ 


HD*' 


^(^rp/posSO/ 


\& 1 'n/sr' 


/./r os3oi 


[ZJi 


OS 311. 


El 


TO 


7 ? oSSzn. 


' J/O^ 0530/ 


A/ ^rejep? 


5 v/ G 


v 03 303 


H 03303 


— SP/Z-P \/ 

'N 


& 


PU YP/P> 
Psi/tys 


s/>je + i* 
pp&ppseo . 
03-3! 3 fell 


TMS #l**> 

Z/zV'y P~/sS£>S& /? 2 Z '7*?Z.£ r 


mi 


Lr .0330/ 


*1/0 t.p 0330 / 




ss/zs \ 
sog 'j 


S-Z'Z./A 


- tp/p cast 

P£ZP)& PSZSPSPO 
pa OS 3 q 2. 




- 5 VP/e * />*" 
Pfzepspo 

P* 033/3 


l 33 3ZS*y£ syp £5323 


Y053ztf 


p/SP) 


/Z OS 32.2. 


*raLk. §* 4 
# 3 

■2 if 

D5 3*3 / 

.J,/ '’?! *> 

lfiOS3tS )' dW *■'■•' 


covAsr&e 


'£ OS 3 23 


mx° s ** s , 


srp 


//v? OS 3Z5 


©5 jffS ■* 


I *? ooo 'W* * 

8 # gf*j 

-5c p oS 379 a- 
03 309 1 


&S/OS3££_ 

+o, BO 


OS32S 


rooss/ 






033,0 x ran ay**** 

' n~*33/cf L 3 

' ^ » X E 

'7r ^§f /0 l^avpi 

— I jt i 5 

; ED? I 

©si/o I 

mf T' 5 ’ 

£-1 Ij?/^ PPdZspazrs 

* OS349 0*-&2.-n 

rr 

P OS349 

un z* 35 

T ®*P 

/?£> OS 349 

in ? os*#** 

J>£ 

m 'g OS 34* 


mf < 7(4 I 




X 7 >e/ 0530 
i .szx^ > y'*' 

| PS4f/9S< F£> 

, OS-32& 


tmx 



S. D. Z0Z94 - o/f Z-/A/£ f Sr4Pr, Ta/paUpk. Cc 77 

S.d.Zih£-oi I £\ /c.Ccn 

5.0. 2/077 -o// 1 /a/^, ^WO .A O/ST. CcT. 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 


INCOMING OveRPLoW 4NO^S 
LlNje FINDER OVERFLOW 


» OS-350 





































































OT PULSE 

X 00 


~HA PLANT SCHOOL 
FOR TRAINING PURPOSES ONLY 


GO/AJ DISTRICT CALLeD PARTY 
ANSWER , TIMING CONNECTION 
TO 05 INI CONTROL 


PANEL SY 


OS-353 






























































MOV- BAT THRU NORMAL C Vo t 

„ _ _ CW RtfTUft *f 


^H££*T lep 2 















































































SKETCH I 0 


6 o\{„ ~ 


v } ML W Vfc % </« Hi </< i/< 

3 X 1 zXit * 4 Hn * 4 tfn * 4 rbs * 

-> «- ■+ ■> <- — ♦ 

RCO ®HDI ® ® 706 ® 

S\ 4 T \/ li. .ll 4w>T 


HDI 

iXaill 1 


— |p| n -48 

AS I 

471 -48 


2-VT-/4. <4/7 4 I <4* 


V* 

7DG 

Vl+T 


tF ttJ l 5 

Vaj ! l-l r^b< 

Fe* i 


SKETCH 13 




TO DECODER 
7DG i CONNECTOR 


AS I 
3 X 40 


allows To Pu^Sil 

I, p’tG-.TS tr* ORfeffR. D'.ftt&O 


HDI RCO UL w AS 

*X|0 I I It 3^ J^ii 3fXi# 


SKETCH 2 
! 1ST,, 


TOASL 

■lh 


HOI AS2 

4y4 l 

T^Ts A 


t^T4 f\ U*4> <Wf© 
jMx &f>(K 

I SKETCH 4 
DPT 


>/T0ASL -« 


JW?a 

fVTPft'WM'® 


SKETCH 5 

LRI L SRI OPT p, 

-&i T «Xi. ,X.. FI > TOASL 


AS 

STL 

4X3# 

iXjj 

DPT 


TOG /ocT 


OF 

-« — 4H 


,,,, OF I HDI 

^ — *X JT ,X,i |l' 

5/17 I »r aox ^dt 

I AirtcHerp 


;ketch 14 


BgofS 

OF) 

48 


SKETCH 





SA DPT 

l I3T »y2T_ 

RAl 

l|ZT 

SR 

»yir _I 


1 A 

lilt 

A 1 

i 

JT 

rOFI 

. 

LI 

*|»r 

if ft'Jx <M6, r 
!A-TfA€^‘Z*h tiy 

b 1 ^ A A > \ •vp' 


HDI 

y 111 

1 

9v tfS i W yffr'l f 


/A* a jl 1 




IKETCH 15 


SKETCH 11 


TO MISG. ,NAS 
REG.GKT. 


SKETCH 7 



+/w\ AS I 7DG 
^---- «X 58 *F- 


Cf/MVTS 

T * ' SKETCH 12 



'iY0CX n . o , /n") SK3 SK2 RCO HDI 

t+^TOASL TO ASl £F | *r ] wwy-p-^*-p-^ t T ,l,. ‘i H ' 


SWF 


5^ Ifii 

"A + »"> 




T# jgv> d®4, *3 i 


TMA TMI 

(1 *xa 

k-TM OPER. 


\,e 


ED 




rrb co 


-TM-TMI OPERATES 
SWITCH ADVANCES 


7DG 

-7 X„ l l» (rt 

A , S 

^ ,s I*' § iA ..v$ e% rn i ro 

-fo 1 5 <f lt 

TMA fjtr 

—77 r ~* — n ^ 


I o s 

t X-„ 1 '>A TQASL 


R! SWITCH ADVANCE 
TM-TMI RELEASE 


3 

SEC 

27 

SEC 

3 

SEC 

-ONE CYCLE — 
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■T* ft 


PANEL SYSTEMS %£ 

ODD FEATURES 

•| OF2 OS ~ 64 


SHEET I 0F2 



CIRCUIT OR 
A BOARD 
DIALING 
DIST. SEL. 
























iMraasx. 
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11 

El 

II 



To PCI 

.Trunk I 

isu*i i 


“T Vs /ih 
QCO (+•; 


f A,V UN Pan 1874 /; > 

‘ 635 ^’ 

lAV| jfc” 

-SO* Se«L*>A 32 C> AS 

/\ 


I 


or - e>o5Si®m {sta t>6lay} * 
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2 85 CAM ADVANCES FROM S TO 4VS( ON-TAN 

i 85CAW1 AD/AVCfS SW A*OMG TO I^’/^On OtRCCT 


_ PLANT SCHOOL 

FOR TRAINING PURPOSES ON 


p.c.i . iMPutses 


I SH££t3**3 



OS- 32. 


JJM 
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FOR TRAINING PURPOSES ONLY 
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talkims 70 operator. 


PANEL SYSTEM 
BATTERY-CUTOFF 


OS-355 


Sheet Iof 2 


FAILURE TO 
COLLECT OR REFUND 
ON DISCONNECT 



















APPENDIX A 

BASIC CIRCUITS 




the SCHEMATIC CONVENTIONS FOR "FUNDAMENTAL CIRCUITS' ARE TAKEN FROM S.SP SECTION A 804.002 


/ CONTACTS 


Z. CORE 


3. INDUCTANCE 


4 \ WINDING 


(A) REGULAR CONTACTS FOR RELAYS 
ETC. 


(3) ARMATURE FOR RELAYS ETC. 

O 

CIRCLE INDICATES PIVOT POINT 
(C) NORMALLY CLOSED CONTACTS 


(D) NORMALLY OPEN CONTACTS. 


CORE FOR RELAYS, MAGNETS, ETC. 

/ 


REPEATING COIL OR INDUCTION 
COIL WINDING. 

— OPS' — 


(A) INDUCTIVE WINDING FOR RELAYS 
ELECTROMAGNETS, ETC. 


(B) NONINDUCTIVE WINDING 


(C) INNER END FOR WINDING- 


S LINE 

CONVENTIONS 


(A) JUMPER 

(3) LEADS FOR SHOWING DETAILS 
OF ONE CIRCUIT ON ANOTHER 
CIRCUIT. 

(C) TALKING 

(D) FUNDAMENTAL CIRCUIT 

(E) SEQUENCE SW ROTARY MAGNET 
LEAD 

(F) SIGNALLING CONTROL 

(G) HIGHWAY CONNECTION 




6 METHOD OF SHOWING 
LEADS 


7. BATTERIES 


(A) CROSSED WIRES 

(NO METALLIC CONNECTION) 


(3) JOINED WIRES 

(CONNECTION BETWEEN WIRES) 


(A) 48 VOLT BATTERY 

(POSITIVE SIDE GROUNDED) 


L4 HAND - TYPE RECEIVER 


(p =0 


/S RELAYS 


(a) relay, with non-inductive 
WINDING 


I'M'Hi 


(3) RELAY SHOWING SPECIE/C 
operating FEATURE 


(3) 24 VOLT BATTERY 

(POSITIVE SIDE GROUNDED) 


8. CAPACITOR 


'ml 1 

FIXED CAPACITOR 


ne- 


9. CLUFCH MAGNETS 


CIRCULAR PLATES USUALLY 
GO TO LOW VOLrAGE SIDE. 


[rJ/A j | up | \covm\ 


16. RESISTOR 


!7 ROTARY- 

TYPE SELECTOR 


SR" DENOTES SLOW RELEASE " 


-w- 

SLMPIE SYMBOL 


O G° 

& 4 k~$ 


10. DIAL 

(SIMPLE SYMBOL) 


// COMMUTATOR COMMUTATOR 
SPRING, MULTIPLE BRUSH 
SPRING, MULT. BANK TERM. ‘ 



18. SEQUENCE SW/TCH 

BX 2 b ex 3 /-s~ G//S* 

ex i * *3X 4 2-3 * 




COMMUTATOR SPRINGS 

—MULT BRUSH SPRING 
2-1 MULT BANK TERM , 


- CLOSED IN POE IIS QNL Y 

' CLOSED CONTINUOUS. L Y IN- 
FOS. I TOS LNCLUS/VE 

CLOSED IN ALL POS. 


CAMS ELECTRICALLY CONNECTED 

hz ~OPEN IN POS. SPEC. ((A) CAMS ONL Y) 


COMMUTATOR 


LZ. GRQUND 


13 INDUCTORS 


(A) INDUCTION COIL 


S P 


(3) REPEATING COIL 
Z o o 4 


A_ nr' 11 ~ 

{SJp, V^) CLOSED /NALL POS 

CAMS ELECTRICALLY CONNECTED TO YR) MAGNET 

19 SWITCH - HOOP . r g 


20 TERMINAL 


2/ TONE ALTERNATOR 


(A) APPARATUS 
O 

(3) TERMINAL PUNCHING 

O 


-00- 


22. rEANSM/fTEE 


SCHEMAT/C CONVENT/ONS 
FUNDAMENTAL ORCUITS 


FUNDAMENTALS I RM 06&. £?&/ 












THE WINDING AND SPRING DESIGNATION USED IN THE FUNDAMENAL CIRCUITS " ARE TAKEN PROM BELL SVSTEM PRACTICE SECTION A 604.007 SECTION A 448002 


/ A CONTACT SPRING IS DESIGNATED THE SAME . WHETHER 
THE APPARATUS IS VIEW FROM THE CONTACT SIDE, OR 
THE TERMINAL SIDE 

E THE UPPER AND LOWER RELAY CONTACTS AND WINDING 
TERMINALS OF ALL RELAYS ARE DESIGNATED ‘ T'TTOP ) 
AND B“ (BOTTOM) EXCEPT AS NOTED 

(A) ALL ARMATURE TERMINALS THAT ARE NOT /N 
ALIGNMENT WITH OTHER TERMINALS ARE 
DESIGNATED A" 

(3) THE LETTERS L "AND >/ INDICATE THE LEFT 
AND RIGHT SIDE, FACING THE FRONT OR 
CONTACT S/DE OF THE RELAY. FACING THE REAR 
OR TERMINAL 5/DE OF THE RELAY AN V 
TERMINAL WILL BE ON THE P/GHT AND AN 
R" TERMINAL WILL BE ON THE LEFT . 


(D) THE FIRS T LETTER "r “OR L " OF THE WINDING TERMINAL 
DESIGNATION INDICATES ON WHICH SIDE OF THE RELAY 
CORE FRAME THE WINDING TERMINAL IS ASSEMBLED 
FACING THE CONTACT S/DE OF THE RELAY. THE 
LETTER‘'U' INDICATES LEFT AND R" RIGHT 

(E) WHEN THE NUMERAL FOLLOWS THE LETTERS, IT IS 
ALWAYS 7 "AND INDICATES E/THER THAT THE WINDING 
TERMINAL IS LOCATED A T THE EXTREME R/GHT END 
POS / T/ON IN A ROW OF TERM/NAL5 LOOKING A T THE 
TERMINAL S/DE OF THE RELAY OR THAT IT IS LOOATED 
IN A ROW OF WINDING TERMINALS ONLY SEE 
FIGURE BELOW 



3. E TYPE RELAYS 

(A) THE CONTACT SPRINGS ARE NUMBERED LEFT 
TO RIGHT FACING THE CONTACT S/DE OF THE 
RELAY ANO FROM P/GHT TO LEFT PACING THE 
TERMINAL SIDE OP THE RELAY. 

(3) WHERE A WINDING TERMINAL IS DESIGNATED 
BY TWO LETTERS AS R-T) RB , i T" OR LB" 

IT IS AN INDICATION THAT CONNECTION IS 
TO BE MADE FROM THE FRONT OF THE RELAY 
AS SHOWN /N THE FIGURE BELOW 



(C) WHERE A WINDING TERMINAL IS DESIGNATED BY A 
NUMERAL AND TWO LETTERS AS SHOWN IN THE 9 
FIGURE BEL OW, IT IS AN /ND/C A T/ON THA T THE 
CONNECTION IS TO BE MADE FROM THE REAR 
OR TERMINAL SIDE OF THE RELAY. THE NUMERAL 
IS THE SAMS AS THAT OF THE CONTACT TERM/NAL 
5/DE OF THE RELAY ANO /ND/CA TES THE POSITION 
OF THE WINDING TERMINAL W/TH RESPECT TO 
THE CONTACT TERMINAL 


TERMINAL 

S/DE 

WINDING AND SPRING DESIGNATIONS 
FUNDAMENTAL CIRCUITS 

RAt OOO-00Z 7 Sneers, sneer/ 



/ 

5- 

3 


3 

5- 

I 


71 

4RT~ 
4LB - 

ZT~ 


i 

i 


o E 
-o 4 



1 


]P_ 

Ys 
-0 4 
-O E 


4RB 

4LT 


4 3. TYPE RELAYS 

THESE RELAYS ARE ARRANGED WITH THREE ROWS 
OF TERMINALS. THE WINDING TERMINALS ARE 
LOCA TED IN THE MIDDLE ROW AND ARE NUMBERED 
CONSECUTIVELY FROM RIGHT TO LEFT FACING THE 
TERMINAL SIDE OF THE RELAY W/TH A SUFF/X 'M" TO 
INDICATE THE MIDDLE ROW OF TERMINALS. THE 
CONTRACT TERMINALS ARE LOCATED IN THE UPPER 
ROW AND ARE NUMBERED CONSECUTIVELY PROM 
R/GHT TO LEFT FACING THE TERM/NAL S/DE OF 
THE RE LA Y AND ARE NO T GIVEN ANY LETTER 
DESIGNATION. THE ARMATURE TERMINAL WH/CH 
IS ELECTRICALLY CONNECTED TO THE RELAY FRAME 
IS DESIGNATED "A (SEE FIGURE BELOW 


TERMINAL 


S/DE 



EM 


l 


6 A 


IM 


3. L TYPE RELAYS 

THE WINDING AND CONTACT TERMINALS ARE NUMBERED 
FOLLOWING. THE SCHEME FOR E TYRE RELAYS. SEE 
FIGURE BELOW 


TERMINAL 

SIDE 







1 






1 



1 



1 

N 

Y> 

«0 

Ul 

s 


I 

§ 

8! 

5 

<0 


FUNDAMENTALS 


RM 000.00 Z 











6. 207 EYRE PE LAYS 

EHE ARMATURE (FRAME EE PM/NAL) 
/S /ND/CATED BY "A" AND THEE PONE 
CON PACE" OP “MAKE CONTACT “ 3 Y V ' 
SEE E/CL/PE BELOW 


TEPM/NAL 

S/DE 



7 /49 AND /7S TYPE PE LAYS 

TNE CONTACT TEPM/NALS APE NUMBERED 
CO NS EC UT/YEL Y EPOM P/GNE TO LEET 
EAC/NG ENE TEPM/NAL S/DE OE ENE PE LAY 
TNE PELAT/YE LOCAT/ON QETNE W/ND/NG 
TEPM/NALS AS V /PAYED EPOM THE TEPM/NAL 
S/DE AS SHOWN BELOW. 


8 


TEPM/NAL 
S/DE 
/49 TYPE 



TEPM/NAL 
S/DE 
/7S EYPE 


* 



70S TYPE RELAYS 

rHE / PONT CONTACT" OP MAPE CONTACT " 

/S /ND/CATED BY"/", ENE APMATL/PE BY A 
AND THE "BACK CONTACT'OP 'SPEAK CON PACT 
BY "2" SEE E/GHPE BELOW. 


TEPM/NAL 

S/DE 


P A A 1 

°A/V^ 


Ao- 




A 


9 


SEOC/ENCE SW/TCH SPP/NGS 
(A) T//E 4 SPP/NGS OE A SEQ .SW. CAM APE 
KNOWN AS LEEE 0(/r£P, LEEK /NN£P t 
P/GHT OUTER, P/GNE /NNEP ACCOPD/NG 
ro TWE/P POS/r/O A/ as y/ewed epom the 
CAM S/DE. r//£ LEFT S/DE OP TNE CAM 
/s rHE S/DE NEAPEST THE DP/ YE OP P " 
MAGNET AND THE SPP/NGS ON THAT S/DE 
OE rHE CAM APE rHE LEET SPP/NGS. EHE 
7 SPP/A/GS NEAPESE EHE CAM SP/NDl E 
APE fH£ /NNEP SPP/NGS. 


m 


rHE SPp/NGS EOP CAMS OEHEP EHAN 
rHE 'A~ CAM APE NL/MBEPED AS FOLLOWS 


/ /S LEEE /NNEP 
7 /S LEET OL/TEP 

3 /S P/GHT OUTEP 

4 /S P/GHT /NNEP 



(C) 


THE A ' CAM HAS NO SPP/NGS ON THE 


LEFT S/DE 

/ /S P/GHT /NNEP 
Z IS P/CHT OL/TEP 



Z 

/ 


(D) THESEQ SW SPP/NG TERMINAL NUMBER/NG 
EPOM REAP OE SW/TCH EOP OTHER THAN 



SPP/NG 

SPP/NG 

SPP/NG 

SPP/NG 


(£) THE SEQ SW SPP/NG TEPM/NAL NHMBEP/NG 
EPOM REAP FOP A " CAMS. 


/O. CLUTCH AND TP/P MAGNET 
TEPM/NAL DES/GNAT/ONS 


TP/P MAGNET — 
UP DP/VE — 


lo/=> 

© 

lo> 


.© 

(g^ 


/ TYPE CLUTCH 


DOWN Dp/ YE 

COMMON 

CONNECT/ON 


//. 200 TYPE SELECTORS 

(A) FAC/NG THE PRONG OP ADJUST/NG 
END , THE /NTEPPUPTEP CONTACT 
SPP/NGS APE NUMBERED PRO A/ 

/ UP FROM PRONE TO REAP 
(3) PAC/NG THE FRONT END, THE W/ND/NG 
CONNECT/ONS APE NAMED, '/NNEP 
END" THE TEPM/NAL AT THE FRONT 
AND "OUTEP END" THE TEPM/NAL AT 
THE PEAR 


SPP/NG 2 



/ SPP/NG 


FUNDAMENTALS 


W/ND/NG $ SPMA/G 
DESIGNATIONS 
FUNDAMENTAL GPCU/TS 

PM OC 0 . 00 Z 2sm rJ 1 M£ £T2 












RMOQQ. 003 


N ^ Hi 
* >1 


£5* 


THE SYMBOLS AND DES/GNAr/ONS USED /N WE SEQUENCE CHARTS FOR WE FUNDAMENTAL C/RCU/T" ARE 

SECT/ON 9SO 70/ 0/ AND APPEAR BELOW 

SEQUENCE CNAPrS(SC) 

RELAY QR OTHER APPARATUS OPERATIONS AND 7 OTHER EXAMPLE EXPLANAT/ON 

PELEASES ONLY APE SHOWN. APPARATUS D/AL rufZ k 

DESIGNATIONS ~SZU$5 


TAKEN FROM BELL SYSTEM PPACT/CES SECT/ON A /ES SO/ ATn 


l VEPT/CAL PPOGPESS/ON DO WN WARD SHOWS 
PEL AT/ YE T/ME PHASE OP RELAY OR OTHER 
APPARATUS MOVEMENTS (OPERA HON OP RELEASE) 

1 COOPD/NATES APE USED TO LOCATE THE POS/T/ON 
OP APPARATUS ON SC'S THE NOR/ ZON PAL 
COORD/ NATE /S ALPHABEP/CALLY DESIGNATED 
THE VERTICAL COORDINATE /S NUMEP/CALL Y 
DES/GNATED START/ N6 W/TH LOT ON SHEEP /POL 
ON SHEET 2 , ETC. THUS D 304- MEANS YERP/CAL 
COLUMN D, SHEET 3, HOR/ZONTAL L/NE 4- . 

/ THE POLLOW/N6 TABLE SHOWS, ON A L/NE BAS/S, THE 
OPERATE AND RELEASE T/MES WHLCH ARE USED 
POP THE APPARATUS. 

APPARATUS OPERATE 

(A) ALL RELAYS EXCEPT / L/NE 

SLOW RELEASE 


EXPLANAT/ON 


y ^ 

\_4JS 


THE 4(5 
CONTACTS OP 
THE D/AL OPEN 

THE 4(5 
CONTACTS OP 
THE D/AL CLOSE 


EXAMPLE - 

% ED o 

I. A l o 

u 

— |— U7ZT\ / 

X ^3 


EXPLANAT/ON 

A COMMUTATOR 
BRUSH MAKES CONTACT 
W/TH 'Q * 'A SEGMENT 

A" COMMUTATOR BRUSH 
BREAKS PROM 0/A " 

SEGMENT. 

H ROTARY TYPE SELECTOR STEPS 
AND /TS BRUSHES ARE MAK/NG 
CONTACT W/TH TERM/NAL / “ 

H‘ ROTARY TYPE SELECTOR 
ENERG/ZED. 


EXAMPLE 


% E3 


EXPLANAT/ON 

SEQ SW. MOVES 
TO POS/T/ON 2. 

UPDR/VE 

ENERG/ZED. 

UP DP /YE 
DEENE PG/ZED. 

DOWN DR/ YE 
ENERG/ZED. 

TR/P MAGNETS 
ENERG/ZED. 


CONNECT/NG UNES 


L/NE /O/ 


SLOW RELEASE RELAYS 


L/NE /Of 


EXAMPLE- 

v /MPULSER 
A 4(5 

/ L/NE 
EXAMPLE 


RELEASE 
/ L/NE 

EXAMPLE- 

/MPULSEP 

1 V s 

2 UNES (M/N) 

EXAMPLE ■ EXPLANATION 



T 


L/ME /Of 

— 

x RA 

SR 

SR' DENOTES 



a 

1 

SLOW RELEASE 

/OZ _ 

1— \uE2 a 


TIMED APPARATUS 


L/NE /Of 


OPERATE SYMBOLS 


RELEASE SYMBOLS 


2 L/NES (M/M) 
EXAMPLE • 

v (23 
X mo 

EXAMPLE •• 

x * 

EXAMPLE • 

~\~ PA 


2 L/NES 


(M/N) 

EXPLANAT/ON 


ZjZ NO DEE/ NATE T/ME 

/ND/CATED- 
— BRUSH "3" 

RESETS 

EXPLANAT/ON 

PA RELA Y OR OTHER APPARATUS 
COMES TO FULLY OPERAPED 
COND/r/ON 
EXPLANAP/ON 

PA RELAY OR OEHER APPA PA PUS 
COMES ro FULL Y RELEASED 
CpND/P/ON. 


VEPT/CAL L/NES ARE USED ro L/NK CAUSES W/TH 
EFFECTS ON SUCCEEDING UNES AS • 

EXAMPLE EXPLANAP/ON 

L/NE /O/ — (— L "RA" RELAY HAS OPERATED ON L/NE /02 

v ■ ASA RESULT OF RELAY V RELEASING ON 

* 0Z A *A um to/. 

HOR/ZONTAL AND YERP/CAL L/NE COMB/NAHA P/ONS ARE USED AS 
FOLLOWS: 

EXAMPLE EXPLANAP/ON 

CONNECTION BETWEEN L/WES. 

HORIZONTAL L/NES ARE USED TO CONNECT MULTIPLE CAUSES 
PRODUCING A COMMON EFFECT OR TO CONNECT MULTIPLE 
EEEECTS PRODUCED BY THE SAME CAUSE AS • 

EXAMPLE EXPLANAP/ON 

UNE /Of it-* THE UP DR/YP HAS RELEASED AND THE SEQ SW 

N , HAS ADYANCED TO POS/T/ON "7 " ON L/NE /OZ 

/OZ - 1 — \HEA A l*J 7 AS A RESUL T OP THE 1 * RELAY RELEASING 

ON L/NE /O/. 

APPARATUS PUNCT/ONAL OPTIONS ARP SHOWN BY A BREAK /N THE 
HORIZONTAL AND YERP/CAL CONNECT/NG L/NES. 


L/NE/OL 


EXAMPLE ■■ 

EU 5 . 


UM 'OZ\ L (SEL) 


EXPLANATION 

THE "L "AND'STP' RELAYS ON L/NE /OZ HA YE 
OPERATED AS A RESULT OF P/THER THE 
S" RELAY RELEASING ON L/NE 70/ OR THE SEQ. 
SW ADVANCING TO POS/T/ON '5*" ON L/NE /O/. 


WE C/RCU/r MOST. FREQUENTLY USED /N A PARTICULAR SEQUENCE CHART IS /DENT/ E/ED BY AN 
ASTERISK OPPOSITE ITS NAME /N THE L/ST Of CIRCUITS ABOVE THE T/TLE BLOCK. NO C/RCU/TS 
ABREV/AT/ONS ARE SHOWN ON THE SEQUENCE CHART NEXT TO RELAYS AS SO C/ ATE D W/TH TH/S C/RCU/T. 
THE C/RCU/TS /N WH/CH ALL OTHER RELAYS APPEAR ARE SHOWN /N BRACKETS ADJACENT TO THE 
RELAY DES/GNAr/ONS ON THE SEQUENCE CHART. 

EXAMPLE 


SEQUENCE CHART r ON OPERATIONAL SKETCHES 
THE DESIGNATION OF ALL APPARATUS FOR WH/CH THE OPERATING 
PATHS ARE SHOWN ON THE OS ARE INDICATED LARGER AND 
HEAY/ER THAN DESIGNATIONS /DPNP/P//NG OTHER APPARATUS 
SEE 9 FOR EXAMPLE 


TTj s 


L (SEL) 


* SENDER FUNDAMENEAL C/RCU/r 
SELECTOR FUNDAMENTAL C/RCU/T 


SEQUENCE CHAFFS 

FOR 

FUDAMENFAL C/FCU/FS 


FUNDAMENTALS \HM O&&003 /SHEET) SHEET / 




KM 000.004 

ISSUE 1 / 1 Z ~7 

DATE 2/6-55 4-&-6S ’ 

BY MAS. 


THE SYMBOLS AND DES/GNA T/ONS USED IN THE OPERATIONAL SPEECHES POP THE "FUNDAMENTAL CIRCUITS " ARE TAKEN PROAS SELL SYSTEM PRACE/CES SECE/O/Y A 726.60/, SECT/ON 

950 70/0 / AND SEC E/ON A 604 OOZ AND APPEAR PE YON 


OPERAE/ONAL SPEECHES (OS) 

EHE SYMBOLS AND COVEN HONS USED ARE ERE 
SAME AS EHOSE USED ON STANDARD C/RCU/E 
SCHEMA E/C DRAW/NGS ('SD-) l/V/EH EHE EOLLOW/NG 
EXCEPE/ONS. 

/ A SYMBOL MAY BE BURNED. /N ANY D/RECE/ON 
W/EHOUE AEEECE/NG /ES MEAN/NG. 

SYMBOL MEANING 




SPRING Z 
SPRING / 


3 SPRING 

4 SPRING 


SPRING 3 

77© 

SPRING Z 1 | / SPR/NG 


SPRING 4 
SPR/NG 3 


®iL 

^TT 


SPRING/ 


/ SPR/NG 
Z SPR/NG 

I Z SPR/NG 


SPRING 4 ft 3 SPR/NG 


Z. BATES RY (SO) SYMBOL (OS) SYMBOL MEANING 


(SD) SYMBOL 


(OS) SYMBOL 


3 MAKE C0NEAC7S (SD) SYMBOL (OS) SYMBOL 

(D / 


(SD) SYMBOL 

(O) 


(OS) SYMBOL 


NEGATIVE S/DE Of 
46 VOLT POS/T/VE 
GROUNDED BATTERY 


MEAN/NG 

NEGATIVE S/DE Of 
24 VOLT POS/T/VE 
GROUNDED BATTERY 

MEANING 

CONTACTS ARE CLOSED 
WHEN RELAY IS OPERATED . 
CONTACTS ARE OPEN 
WHEN RELAY /S UNOPEPATED . 
RELAY HAS TOP AND 
BOTTOM SPR/NG P/LE-UPS. 

MEANING 

CONTACTS APE CLOSED 
WHEN RELAY /S OPERATED 
CONTACTS ARE OPEN 
WHEN RELAY IS UNOPEPATED . 
RELAY HAS ONL Y / A HD i 
SPRING CONTACTS. 


4 BREAK 
CONTACTS 


(SD) SYMBOL 


(SD) SYMBOL 

■ (S) i 



5. TRANSFER 
CONTACTS 


(SD) SYMBOL 


OTHER 

contacts 


(SD) SYMBOL 
(SWITCH- HOOK) 


7 ROTARY TYPE (SD)SYMBOL 
SWUZH OR SELECTOR 
(SIMPLE SYMBOL) N 

V O • _ 

Y> 

A *n 


8 SEQUENCE 
SWITCH CAMS 


(SD) SYMBOL 


/-Z-3-4-5-6'6 

*3_. 


(OS) SYMBOL 

L 


(OS) SYMBOL 
S 


(OS) SYMBOL 



(OS) SYMBOL 


SWITCH 

HOOK 



(OS) SYMBOL 


(OS) SYMBOL 

l 7 


□□ ** 



/ 0 RELAY 
WINDINGS 


TH/S INDICATES COMPLETE OP PORNO N OF 
OTHER CIRCUIT IN ORDER TO MAKE C/RCU/T 
PATH COMPLETE AND TO GIVE A GENERAL 
UNDERSrAND/NG OF THE CIRCUITS. 


RELAY WINDINGS ARE NOT SHOWN. 


MEANING 

CONTACTS ARE CLOSED WHEN RELAY 
IS UNOPEPATED . 

CONTACTS APE OPEN WHEN RELAY 
IS OPERATED. 

RELAY HAS TOP AND BOTTOM SPRING 
P/LE^UPS 

MEAN/NG 

CONTACTS APE CLOSED WHEN RELAY IS 
UNOPEPATED. 

CONTACTS ARE OPEN WHEN RELAY /S OPERATED. 
RELAY HAS ONL Y / AND Z SPRING CONTACTS 
MEANING 

THE SINGLE NUMBER IS SHOWN FOR THE 
FIXED SPRING 

NO OOT IS SHOWN AT THE JUNCTION 
POINT. 

THE RELAY DESIGNATION IS AT THE 
JUNCTION POINT. 

MEAN/NG 

NO DOT IS SHOWN AT THE JUNCTION POINT 
THE APPARATUS DESIGNATION IS AT THE 
JUNCTION POINT 

THE CONTACT SEQUENCE IS COVERED 
IN A NOTE 

MEANING 

THE ARROW IS THE ROTAR BRUSH - 
HNS THE ROTARY SELECTOR - 
~Z~ IS THE ARC Of THE ROTARY SELECTOR 
THE CIRCLE IS THE TERMINAL AND 7 " 
INDICATES THE TERMINAL NUMBER. 


MEAN/NG 

THE A "CAM BRUSH "2 ' IS SHOWN IN THE "OS " 
SYMBOL WHEN IT MAKES W/TH THE CAM 
TO ADVANCE THE SEQ SW OUT OF A PASS 
BY POSITION 


OPERA T ZONAL S/CET&/ES 
FUNDAMENrAL C/RC(//rS 

FUNDAMENTALS RM O00.0&4> /SHEET, SHEET / 



3, C O & P G 

SUB. REMOVES RECE/VER PROM SWITCH HOOK 
i L 


D/RL 
PULSE/ 
H D/6/7 


D/PL 

pulsez 

HD/err 


D/PL 

pulse i 

hp/g/t 


L A/OT£ / 


l A/or* 2 


_L 

A/or* 2 


no z 

Stp 

3 


rc 

QrP \ 

H 

\jrep\ / 


all 

count/ng 

DELAYS 


fO' 

pn 3 
m 4 




D/PL TONE SUB SET 



coA./r/A/ueoAi' u /*3 


SEqUENCE CHA/?r 

* 0 / 2 . 

SENDER ccr 

OOO. OO/ 4 SHEETS, SHEEr / 



m 2 fro 


rz*n ( sn ) 


mo (SEL) V 

REVERT/VE 

/ 

PULSE 

m ° <xd) 

BRUSH SEL 

CZIl / (SO.K 

REVERT/ve 

2 

PULSE 

LaJ/ (SSL) J 

BRUSH SEL. 

CZIU (S£L)> 

REVERT/VE 

3 

PULSE 

H9~l 2 (SEL)) 

BRUSH SEL . 


D/PL 
PULS*/ 
r D/G/r 


D/PL 
PULS* 2 
TO/G/T 


D/AC 

PULSES 

ro/G/r 


D/PL 
PULSE 4 
T D/G/r 


D/PL 
PULSE 6 
ro/G/r 


CONTINUED ppo/p C /34 

% GQ 3 (SEL) 


S A/or*3 

SEE 3 209 

/ A/or*/ 







selector SEP sw . 

I. p A/A/ r/A/G SENDER 
Z. SHUSH SELECr/OA/ 

3. aa/p/t/a/g Send e/2 

4. TENS SELECT/ OV 


COA/T/A/UEDAT S 203 
SEA/DE/2 SEQ SW . 

/. A/O/ 2 /y/PL 

2 . BRUSH SELECTION 

3. PASS SY 

4 . r*A/s scLecr/oAJ 


HO 3 (SEL) 
Z (SEL) 
CZO 3 (SSL) 


REVERT/VE 
4 PULSE 
SHUSH SEL. 




T , 

um 3 


mr\ * 


T 

I SfePi S 


m (xd 

note 4 


HOTEL 


_E P 

FUNDAMENTALS L 


/ THE "PLS "// 4 SLOW RELEASE RELAY AA/O STAYS OPERATED 
DUR/A/G D/Pl /A/S WHEN TH E C RELAY /S RELEASED 
2 . THEAp'/S A SLOW RELEASE RELAY A A/D STAYS OPERATED WHEN THE 
"CR£L. /S OPERATE DDUR/NG THE D/PL/A/G OP RD/G/T 3 UT RELEASES 
/N BETWEEN THE D/AL/A/G OP O/G/TS 

h j < l mho p 


NOTES 

3. the s RELAY OPERATES /P the "re/vs d/G/t /S A/DT 
D/ALED 

4 THE NO. 3 TR/P P/NGER ENGAGES THE /VO. 3 
MULTIPLE g RUSHES TR/PL£Y£R. 



<0 V* 
uj 

4 u 


^ v 

5S «0 












SC OOQ 00 f 


CONTINUED EDOM P 129 



§5* 


DIAL 

PUISE6 

t digit 



PA 

j pr 

\sr£P\ z 


NOTE I 



CONTINUED AT T 203 


T 

\ST£^ 6 


m 3 (SEL) 

L (SEL) 
m 4 (SEL) 

Wp\ (SEL) 

[JO 0 (SEL) 
CZD <9 (SEL) 
r~3 ~ I I (SEL) 

m / r/z-z; 


z fj/rz; 


^ z'jz'zj 


cm j tfzz; 


j ^r£z; 


r&i f ^zj 


CZ] * (SED 


GEJ s (SEL) 


cm s (SSL) 


BRUSH 3 TRIPS SEL. 


PE VEPTIVE 


PULSE 
TENS SEL. 


PEVEPT/VE 
l PULSE 
TENS SEL. 


PEVEPT/VE 
3 PULSE 
TENS SEL. 


PEVEPT/VE 
4 PULSE 
TENS SEL. 


PEVEPTIVE 
S PULSE 
TENS SEL. 


PEVEPT/VE 
6 PULSE 
TENS SEL. 


ALL 

COUNTING 

RELAYS 


m s 


DIAL 
PULSE I 
V DIGIT 


DIAL 
PULSE 2 
U DIGIT 


D/AL 
PULSE 3 
U DIGIT 


DIAL 
PULSE 4 
U DIGIT 


DIAL 
PULSE 5 
U DIGIT 


CONTINUED 


CONTINUED FROM & 238 
t CH3 6 (SEL) 


S NOTES 


SEE D 319 


_L 

AT B30I 


SELECTOR SEQ. SVY SENDER SEQ. SW 

4 TENS SELECTION A TENS SELECTION 

5 AWAITING SENDER 5 PASS BY 

6 UNITS SELECTION 

NOTES 

IE THE TENS" DIGIT IS DIALED THE 'STP'AND Z" RELAYS 
OPERATE WITH THE SELECTOR SEQ. SW. IN 3 AND THE 
SENDER SEQ. SW. IN POS. 4. 


THE (S' RELAY OPERATES IE THE UNITS DIGIT IS NOT 
DIALED. 


DO 6 (SEL) 
L (SEL) 

G 12 S (SEL) 





u 

umi 



u 

SsrEf\3 




U 

I STEP 5 


REVEPr/VE 
PULSE 
TENS SEL. 


DEZD sel 


r#/P\ SEL 


wr SEQUENCE CHART 

FOR 

s r SENDER CRT. 

r\ FUNDAMENTALS SC 000-00/ 4SH££TS 1 SR££r 2 











D/AL 
PULSED 
L ZD/G/r 


D/AL 

PULSE7 

UP/G/T 


D/PL 

P/JLSE8 

Oo/Gir 


P/AL 

PULSES 

UD/G/T 


CPE 

CONTINUED PROM TZ30 
/ V — l— L 



CONTINUED AT T 301 


SEQUENCE CHART 

POX 

SENDER CCT 





u 

\STIP\ 8 



u 

ffgp\ 9 


m s (SEC) 
L (SEL) 
m 6 (SEL) 

nm (seo 



R7~l O (SEL) 

rzn o c-sei) 

rm / (sel) 

CZD l (SEL) 
C ZD 2 (SEL) 
OP 2 (SEL) 


SELECTOR SEQ SPV . 
AWAITING SENDER, 
UNITS SELECr/OA/ 
MSS BY OPERATE L 
TALKING 


SENDER SEQ SW- 
UNITS SELECTION 
PASS 3Y 
NORMAL 


NOTES 

IP THE UNITS" P/ G/T /S DIALED T/-/E 5 TP AND 
L " RELAYS OPERATE W/TH THE SELECTOR 
SEQ. SW IN POS S AND THE SENDER 
SEQ. S/Y UV 6. 


REVERT/VE 
/ PULSE 
UNITS SEL. 


REHERT/VE 
2 PULSE 
UN/TS SEL 


REVERTfVE 
3 PULSE 
UN/TS SEL. 


GfG 7 


ALL 

COUNT/NT 

RELAYS 


U 

WEP\ IO 

U 


CONTINUED AT & 4-0/ 


S T U V 

CONTINUED PROM D 33S 
* DZD 3 (SEL) 


UZ2 3 (SEL) 



Fin 4 (sel) 


nr\ 4 (sel) 



LZJ 5 (SEL) 
(MJE (SEL) 
CZU 6 (SEL) 
CZ3 (SEL) 

rzn 7 (sel) 

CZ1 7 (SEL) 

UE2 6 (SEL) 

m 8 (SEL) 

nr\ 9 (SEL) 

□ZD 9 (SEL) 
L(SEL) 

E 7 (SEL)- 

nr i 8 (sel) 

O (SEL) 


REVERT/VE 
4- PULSE 
UNITS SEL 


REVERT/VE 
S PULSE 
UNITS SEL. 


REVERT/VE 
6 PULSE 
UNITSSEL. 


REVERT/VE 
7 PULSE 
UNITSSEL 


REVERT/VE 
8 PULSE 
UNITSSEL. 


REVERT/VE 
9 PULSE 
UNITSSEL 


REVERT/VE 
IO PULSE 
UNITS SEL. 


(UP} (SEL) 
L (SEL) 





o 

$ ^ 



SC OOD 0O/ 4 SHEETS, SHEET 3 EUNOA MENTALS 












S.C 000-00/ 

ISSUE. | / Z 

DATE 2 -9-35 l-U-SS 

3 Y MAS. 













cv 

O ^ 


& ^ 


CALLING SUBSCRIBER 

1 . 





1 

MAIN 

INTERMEDIATE 



1 

O/ST. FRAME 

D/ST FRAME 


r~ 

\T\ 7 

V H 

r\ 

H V 

T 

^ I 

l 1 • 
r t ! 








. SELECTOR MULT/PLE BANK 
too SETS OP LINE TERMINAL 
TfR (TIP AND RING) 


SELECTOR SEQUENCE SNITCH 
/- AWAITING SENDER 
E- BRUSH SELECTION 
3 • AWAITING SENDER 

4- TENS SELECTION 

5- AWAITING SENDER 

6- UNITS SELECTION 

7- PASS B V! OPERATE (L) RELA V< 

8- TALKING 
9//7- PASS BY 

18 ■ OPERATE DOWN DRIVE 


IDF -Z_ M.D.F. 
r CAL 


CALLED SUBSCRIBER 


FUNDAMENTAL CIRCUITS 

SIMPLE PANEL DIAL CIRCUITS 

arranged FOR selecting 

ONE OF 500 SUBSCRIBER LINES 


05 000 . 00 / 














CAU/NG SU6SCR/BER 


Sgv 
^ 5 ^ 



ma/n 

O/STFRAME 
v H 


/NrERMED/AFE 

o/sr frame 

H V 






STRAPP/NG OF 


COMM UT ATOP B RUSHES 


SEUCrOP SEQUENCE SW/TCH 


/ ' AWA/F/NG SENDER 

2- BRUSH SELECT/ ON 
3 - AWA/F/NG SENDER 

4- FENS SELECT/ON 

5- AWA/T/NG SENDER 
M UN/TS SELECr/ON 

7- PASS BY t OPERATE (L) 

3- FALR/NG 
9// 7- PASS BY 

/3- OPERATE DOWN DR/ YE 


zeH'I'I i w 
z 



L 

E 

207 
/7S 
/49 
203 
206 

208 C 

208 > 

/ 


^\RC /• 

Vbog % 


/ 


\ (p&DG cl 
./ 


— 

f] CH) 
' £T\ 


^ysoG 

/ J 


{i E U 

45 lih 


--’0 $ 

i < 

/ dro? 

( ,r / q oT 


r- 1 OC/V UL 

-\(rt (A) 

'W-'I'H'l-y 


! ^24S 

-T * * 1- - TaZXI 

—i— i — - •*- — » i \Tj_/ r 

— ^ ® Th:!' 

SIM PLE SUBSCS/MB. ■ R P) 0 I 
SE NDER C/RCU/r mu i 


TT’u.s-*-’ 


FUNDAMENTAL C/RCV/TS 

S/MPLE PANEL D/AL C/RCU/TS 
ARRANGED FOR. SELECT/NG 
ONE OF 500 SUSSCR/BERS L/NES 


OS 000.00 2 





















SEQUENCE CHART - UN/TS D/G/T 9 









SUB. MOVES D/AL OFF- NORMAL /N ORDER TO D/AL 6 


D/AL RESrORES 
ro NORMAL 

r D/G/r 6 D/AL 


D/AL 
PULSE/ 
T D/G/r 


D/AL 
PULSE Z 
r o/G/r 


D/AL 
PULSE3 
r D/G/r 


D/AL 
PULSE A 
r D/G/r 


D/AL 
PULSES 
E D/G/F 


D/AL 
PULSE 6 
r o/G/r 


D/AL 

445 

DIAL 

'4/S 

D/AL 

4/5 

D/AL 

4/5 

DIAL 

445 

DIAL 

_4_45_ 

D/AL 

44 5 

DIAL 

jjji 

DIAL 

445 

DIAL 

'44 5 

DIAL 

445 

D/AL 

- Z4 3 


m 3 < SC L K 

L (SEL.) 


DIAL 

Z/3 ~ 

TRANSMITTER 

SHUNTED 

% L 


D/AL 

RECXCT 

OPEN 


(SDR) 
/ RA 
USDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


SHUNT PROM s 
TRANSM/TTER- 
RECXCT - 
OPEN - 


(SDR) 


L (SDR) 


■RA (SDR) 

RC 

■ Utep\ 2 (SDR) 


S (SDR) 
SEP (SDR) 


\sf£P\ 2 (SDR) 


tFp\ (SDR) 


t!p\ 3 (SDR) 


\sTep\ (SDR) 


Vm 4 (SDR) 


lflP[ (SDR) 


\srpp\ 5 (SDR) 


WI7\ (SDR) 


\sr£F\ 6 (SDR) 


SUB MOVES D/AL OFF -NORMAL /N ORD ER TO D/AL 9 

mAt — I— D/AL 


D/AL RESTORES 
TO NORMAL 
U D/G/T 9 L 


\sr£p\ (SDR) 

PC 

Wep\ (SDR) 

T 

(ST£P\ / (SDR) 


T 

£P\ (SDR) 


D/AL 
PULSE/ 
U D/G/r 


D/AL 
PULSE Z 
U D/G/r 


D/AL 
PULSE3 
U D/G/r 


D/AL 
PULSE 4 
U o/G/r 


D/AL 
PULSES 
U D/G/T 


D/AL 
PULSE 6 
U o/G/r 


D/AL 
PULSE 7 
U D/G/r 


D/AL 
PULSES 
U D/G/r 


DIAL 

4i_5_ 

DIAL 

44 5 

DIAL 


DIAL 

445 

D/AL 

445 

DIAL 


DIAL 

4(5 

D/AL 


D/AL 

445 

D/AL 

445 

D/AL 

4 45 

D/AL 

4(5 

D/AL 

4 (5 

D/AL 


D/AL 

4 45 

D/AL 


D/AL 

Z43 ~ 

TRANSMITTER 

SHUNTED 

— L 


2 4 / 

REC CCT 
OPEN 


(SDR) 


D/AL 
PULSE 9 
U D/G/r 


D/AL 


D/AL 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


(SDR) 


P tTp\ (SDR) 
RC 

um (SDR) 
\Sf£P\ / (SDR) 


2 (SDR) 


[Jrm 3 (SDR) 


I STEF\ (SDR) 


* (SDR) 


~s7iA 5 (SDR) 


(SDR) 


1M 6 (SDR) 



mp\ 7 (SDR) 


(SDR) 


urm d (SDR) 


yi 5 (S EL) 
% L (SEL) 



L (SDR) 

L (SDR) 

RA (SDR) 

PC 

Wep\3(SDR) 
S (SDR) 
SER (SDR) 


sr£P\ (SDR) 
U 

\ST£P\ 9 (SDR) 


SUB REPLACES RECE/VER ON SW/TCH- HOOK 

__ SWHOOK 

R£CCCT" SW /4 H P° K 


OPEN 


D(S£L) 


SUBSCRIBER SET 


D/AL/NG EE NS D/G/r 6 
D/AL/NG UN/rS D/G/T 9 
RESTOR/NG RECE/VER TO S W NGN- HOOK 


FUNDAMENTALS I QS OO&-0&3 2 SHLE/S SHEET l 













SHEETS 


NOTES 

! THE RLS HELA V/S A SLOW RELEASE TYPE RELA Y 

AND STAYS OPERATED 3Y /TS SLOW RELEASE PEATU RE 
DURING D/AL/NG WHEN THE 1" RELAY /S RELEASED. 



2 THE RA " RELA Y /S A SLOW RELEASE TYPE RELAY AND 
STA YS OPERATED 3Y /TS SLOW RELEASE FEATURE WHEN 
THE! TYPE RELAY IS OPERATED DURING THE DIALING OF 
A DIGIT, 3UT RELEASES /N BETWEEN. THE D/AUNG OF 
DIGITS AND AFTER THE LAST D/G/T /S D/ALED. 

3. THE "H AND PC" MAGNETS WHEN ENERGIZED WILL NOT 
CAUSE THE H AND RC'SW/TCHES TO STEP TO THE NEXT 
SET OF TERMINALS. 

4 THE H AND RC" MAGNETS WHEN DEENERGIZED W/LL 
CAUSE THE HAND "RC SWITCHES TO STEP THE SWITCH 
TO THE NEXT SET OF TERMINALS. 

5. THE PRIME COUNTER DOES NOT OPERATE AS IT IS SHUNTED 

<o. THE PRIME COUNTERS DO NOT OPERATE AS THEY ARE SHUNTED 


7 THE S OPERATES BECAUSE THE TENS' DIGIT IS NOT DIALED 



T 


SEQUENCE CHART 

SUB REMOVES RECEIVER FROM SWITCH- HOOK 


SU5 SET flNr HOOK ' ' o.o.j 

)[ZVTSS) )U 

\01ALT0NE 

SUB MOVES DIAL OFF NORMAL IN ORDER TO DIAL 3 
D/AL RESTORES TO NORMALH DlGIT3\ T)/AL~~ X P)A t L 


SW.- HOOK 

N2(S.S.) 

L 


DIAL 

PULSE 

/ 

H 

DIGIT 


DIAL 

PULSE 

2 

H 

D/G/T 


D/AL 

4/ 5 TS.S.) 


D/AL 

445/S.S.) 


DIAL 

4S5YSSJ 

D/AL 

4/SfS.S.) 


VS,T V?/css) ±Ms> 

L A SHUNTED (S3 .) 

) {ra 1 N0 / e 

L NOTE L jSp\ N f C 


NOTE 4 


DIAL 

PULSE 

3 h 

DIGIT 


D/AL 

4/5/S.S.) 


i D/AL 
F 4/ SPSS.) 

D/AL 

f 2/3 IS 5.) 

H SHUNT PR0HT/5.S) 

j DIAL TRANS , 
VZH/S. S) 

TONE 

LOST 

(S3) 


L NOTE 2 

S\P RA NOTE Z 
I RP 

4 - \SfiA I NOTE 4 


FKJe 


3 NOTE 5 


L fSEL) 
FRIZ (SEP 

Tup 1 (sel) 


REVERT/VE 

PULSE 

/ 

BRUSH SEL. 


REVERT/ VE 
PULSE 
Z 

BRUSH SEL. 


REVERT! VE 
PULSE 

3 

BRUSH SEL 



STP 

2 NOTE 5 


STP 

/ NOTE 5 


DO OfSEL) 


LG O(SEL) 


i(SEL) 


GQ KSEL) 


g] ZTSEL) 
□□ 2 {SEL) 


DUPLICATED ABOVE 


SENDER 

RECEIVING H. DIGITS. D/AL PULSt 
BRUSH SELECTION 
OS OOC7-&P4 


FUNDAMENTALS 










f 


»0 

1 

o 


•si 


SENDER 


DIAL 
PULSE 
9 

U DIGIT 


DIAL 

4-45 CSS.) 




DIAL 

445 CSS) 


DIAL 
24 3 CSS.) 




D/AL “ 

24 / CSS) 


X 


SHUNTFROM 

- TRANSMITTER 
(SS) 

RECEIVER 
CCT CLOSED 
CSS) 


RA 


\ 


u 

urn 


SR * A 

1 RA 
RC 

firm 3 NOTES 


U 

\ST£P I 9 


1 J* NOTE 3 


A m 






RLS 

L 


_ RC -z 


v 

1 


/ 


IT 

3T 1 2 



-V\A-\ 


A *s 

? 

p 


RA 

IT ^2- 


RC-3 


-oo- 


*V[ 


^AAj| 


- 03 - 


© 




* 


RC. 3 


5/6 


-oo- 


© 


IT y '2 3T I 2 


48 


4 

5 


NOTES 

THE 'RA"/SA SLOW RELEASE RELAY AND STAYS OPERATED 
3Y ITS SLOW RELEASE FEATURE WHEN THE V RELAY 
IS OPERATED DURING THE DIALING OF A DIGIT, BUT 
RELEASES IN BETWEEN THE DIALING OF D/G/TS AND 
AFTER THE LAST DIGIT IS DIALED. 

THE ~ T~ if ' A ND'RC' MAGNETS WHEN ENERGIZED WILL 
NOT CAUSE THEY'D’ AND "RC SWITCHES TO STEP ro 
THE NEXT SET OF TERMINALS. 

THE "T V AND "RC" MAGNETS WHEN DE-ENERG/ZED 
WILL CAUSE THE F' V' AND RC" SWITCHES TO STEP TO 
THE NEXT SET OP TERMINALS 
THE T RELAY RELEASES BECAUSE THEYENS" DIGIT 
IS DIALED 

THE "J " RELAY RELEASES BECAUSE THE "UNITS" DIGIT 
IS DIALED. 


SEQUENCE CHARTS UNITS DIGIT 9 

SUB. MOVES O/AL OFF- NORMAL IN ORDER To DIAL 9 

DIAL 

M/ UWL I 

D/AL RESTORES TO 


DIAL 
PULSE! 
U DIGIT 


D/AL 
PULSE Z 
U DIGIT 


DIAL 
PULSE 3 
UD/GfT 


DIAL 
PULSE 4 
U DIGIT 


D/AL 
PULSE 5\ 
UDKS/T 


D/AL 
PULSE 6 
U DIGIT 


DIAL 
PULSE 7 
UO/G/T 


DIAL 
PULSE 6 
U DIGIT 


NORMAL U DIGIT 9 
, D/AL 

~ T~ 4 45 CSS) 


V O/AL 
A 243 CSS.) 

X TRANSMITTER 
SHUNTED CSS) 


24/ CSS) 
RECEIVER 
CCT OPEN CSS) 


k 


D/AL 

X 445 Css) — r 

D/AL 

“| 4 45 CSS) 

v 

a 

y DIAL 

X 4 45TSS) 

— - - 

DIAL 

T~ 44 5 CSS) 

v 

U 

D/AL 

-f 4(5(ss) — r 

D/AL 

T“ 4 45CS.S) 

3 

~r 

Y D/AL -t 

X 4 4 5 CSS) T 

O/AL 

T~ 4 45 CSS) 

“T 

y DIAL J: 

A 44 5 Css.) — r 

D/AL 

T~ 445 CSS.) 

v 

A 

~r 

v D/AL 

f 1 4 US as.) -T 

DLAL 

T~ 4 4 5 CS S ) 

3 

~r 

y D/AL ZE 

A 445 CSS) ~T 

D/AL 

1 4 4 5 CSS) 

1 

y D/AL 
t 4 45 CSS) 

zr 


X PA % 


T 


\ 


J 




1 


J 


J 


U NOTEZ 

\STEP\ 

NOTEZ 

\sr£p\ 

NOTES 

\ST£P\ / 


a 

\sr£p\ 3 

u 

\sT£P\ 


JJ 

\ST£P\ 4- 


U 

\ST£P I 


\ST£P\ 5 


u 

X w&\ 


u 

um ( 


u 

\ST£P\ 


| ST£P \ 7 

u 

UT£P\ 


U 

\ST£p\ 8 


CON-TIMi/EO PSOVE UPPER LEFT 


SEQUENCE CHART - TENS DIGIT 6 
SUB. MOVES DIAL OFF -NORMAL IN ORDER TO D/AL 6 

VdJal — 3 — D/AL 

A 2 ( 3 CSS) 


D/AL RESTORES TO 
NORMAL T DIGIT 6 
D/AL 


D/AL 
PULSE / 
f D LG LT 


D/AL 
PULSE Z 
T DIGIT 


D/AL 
PULSE 3 
F DIGIT 


DIAL 
PULSE 4 
ro/G/r 


D/AL 
PULSE 5 
F DIGIT 


DIAL 
PULSE 6 
f DIGIT 


k 


4 45 CSS) 


X TRANSMITTER 
A SHUNTED CSS) 


2 4 /CSS) 
RECEIVER CCT 
OPEN CSS.) 


y DIAL _ 

X 4 45 CSS) -i 

- ^ r 

= >neT* 5?^ 

\ 

D/AL 

"1 445 CSS) -i 

( ^ NOTE/ X ^1 NOTEZ 

T 

— WTp\ / N0TE3 

~ L T 

v DIAL _ 

X 4 45 CSS) H 

— 

L ^ r 

] 

"1 44 5 CSS) — 

jn —i— 2 

— L t 

— 1 

y D/AL _ 

X 4 4 5 fSS.) 

- % (m 

W r 

D/AL j 

~T~ 44 5 CSS) — i 

— — L- \ST£P\ 3 

~ l r 

y DIAL _ 

X 44 5 CSS) 

B l MB 

f 

' L T 

D/AL ^ 

T“ 4 45 CSS) 

— i— [step 1 4 

” L J* 

y D/AL 

X 44 5 CSS.) -i 

= ^ GS 

f 

v ^ r 

Z>//JZ 

"T" 445 CSS) — 

— — L ^ 

— ^ r 

y ZV/7Z 

X 445 CSS) —i 

. X 




D/AL 
2(3 (SS) 


SHUNTFROM 


D/AL 

24! CSS) ; TRANSMITTER S ' R 


T 

I S7£P\ 6 


(SS) 


RECEIVER 
CCT CLOSED 

(SS.) 


RA 


2 NODE 3 
~ L - S NODE 4- 


FUNDAMENTALS 


SENDER 

RECEIVING T O/G/T 6 
RECEIVING U DIGIT 9 


OS O00-00S 





\/SW£ 


SENDER 


ifl*0 
M vs ^ 

I NJ 




S SO' 


/r\z a\z 


NOTES 

THE PE/ME COUNTER DOES NOT 
OPERATE AS /T JS SHUNTED. 

THE PR/ME COUNTERS DO NOT 
OPERATE AS THEY ARE SHUNTED 

THE ~S" RELA Y OPERATES BECAUSE 
THE "UN/TS" D/G/T /S NOT D/ALE D. 
THE S " OPERA TED OPENS THE "ET " 
LEAD AND HD GROUP SELECTJON 
CAN BE MADE UNNi THE ‘UN/TS ” 
D/G/T /S D/ALED. 

/f THE YENS' D/G/T /S D/ALED THE 
"S TP" AND 'L~ RELAYS OPERATE YV/TH 
THE SELECTOR SEQ. SAY /N POS/T/ON 
3 AND THE SENDER SEQ SIH /N 
POS/T/ON A 


0-/-2 -3 -4-S-6 ■ 7-3 9 


ET „ 

// 6 T& 


z L\/r 


z 1 3B\ 9 

X 4 - 

TTT, 


S) A 


V r 


~UP\ 4-8 


mt 1 46 


SELSEOSW 
3 ANA/ T/NG SENDER 
A TE/VS SELECT/ON 
S. A WA/ T/NG SENDER 




SENDER SEQ. SW . 

A TENS SELECT/ON 
6 PASS BY 
6. UN/TS SELECT/ON 


STRAP P/NG Of 


BRUSHES 


SEQUENCE CHART- TENS OR GROUP SELECT/OT/ 



D/AL 
PULSE 6 
TD/G/T 


RE YE RE/ YE 
PULSE 7 
TENSSEL. 


m S (SEL) 


cm <5 ^el) 


d3 6 (SEL) jTSO' 


-- L (SEL) -L-S 

nnrscDX m sysel) 

cm (SEL) SE£ NOTE / 
SHEET 4 


srp 

O NOTE 2 

srp 

FO' 

c ZJN 

— — I ALl 

i or 


ALL CT6. 
RELAYS 




aL\/ 


4 l k—TPl — 4d 

(3) — Ov 

w RC-r-S„ 6/6 I 


Cc 



D/AL 

ASSESS) 


D/AL 

ASSESS) 

■ D/AL _ r . 
2(3 Ess.) 

D/AL 
Zt /ESS) 


NOTE 4 


X BRUSH 3 L 
TR/PSSEL- 

RTYTR//YL 
PULSE / : 

TENS SEL _ 


R EVENT/ YE 
PULSE 2 
TENSSEL. 


REVERT/VE 
PULSE 3 
TENSSEL 


REYERT/YE 
PULSE 4 
TENS SEL . 


REVERT/YE 
PULSE 5 
TENS SEL . 


REYERT/YE 
PULSE 6 
TENSSEL. 




_SHUNT FROM 

TRANSM/TTER SR 
< (S S) I 

\ RECE/YER CCT 
CLOSED (SS) 

fR~] 3 (SEE) 

L (SEL) )' 

cm * (sel) x 

Cm (SEL) 

Cm 0 (SEL) 

rsl O (SEL) X 

cm / (SEL) A 


/ (SEL) 


cm 2 (SEL) 


cm 2 (SEL) 


[Sj3 (SEL) 


nn 3 (sel) 


T 

WEB 6 


m 4 (SEL) 


cm 4 (SEL) 


cm 6 (SEL) 


[bJS (SEL) 


srp 

6 note/ 


srp 

6 s 

srp 

5 

srp 

5' 

srp 

4- 

srp 

r 

srp 

3 

srp 
3 ' 
srp 
z 

srp 

r 

srp 

/ 

srp 

/' 


DUPL/CA TED ABOVE UNPer, left 

SENDER 

GROUP ORrENSSELECr/ON 


FUNDAMENTALS \OSOO0.00<a 













ISSUE I Z 

DATE 12-31-54 4-6 Si 
QY N.S. IBS 






SU3 SET 


SEQUENCE CHART - UNITS SELECTION 


-UnSfSEL) 


_ 

X, 

' nnsisED 

X 

= 

\ u \6>(SEL) A 

— 

X 

v nn 7 (sel) 

X 

-- / 
-nr\7/scD 

: 

v 

a 

{ C YU 5 (SEL) 

X 

-\ nr\e(sEL ) 

X 

- 

X, 

; [uj 9 (SEL) 

X 


DIAL 

PULSE 

9 

U DIGIT 


DIAL 
4/5 /SS.) 


DIAL 

X 4/5 /SS) 


STP 


2 

STP 

2 ' 

STP 

/ 

STP 

r 


D!AL,„ ^ , 
2(3 (SS) 


Y dial 

X t/Trss.) 


REVERTIVE 

PULSE 

I 

UNITS SEL. 


-UDwt BO ' 


~L(sel) 

[ fPl 7 {SEL) 


IFO 


X'CZ]7 


; m s /SEL j 

; D 


x m v 

H- l 


ALL 
CTG 
RELAYS 


REVERT/VE 

PULSE 

E 

UNITS SEL. 


REVERTIVE 

PULSE 

3 

UMTS SEL. 



SHUNT 

PROM 

' TRANS. (SS) 


ll RECEIVER 
A CCT. CLOSED 
/SS) 

NOTE / 
% CZZ1 S/ SEL) 


R\<* 


*-~k 


X* 


u 


u 


SR 
4 -DA 

-+ M&j 


X (sel) 

x m 

X UJp~\ (SEL) 

X 

X 

X \jT2o(SEL) 


J^rmoTSEp 

X 

x nn < (seu 

X 

A 

TLnnxseo 

"x 

X m\/rsEL) 

X 

X 

— \~iT\2(SEL) 

X 

X iri im; 

X. 

X 

ip 

X 

J- v 

Y cm 4 /SEP x 

_L 

T rm4/sED 

X 

I sms (SEL) 

\t 

A 

X 


9' 

?TP 

8 

STP 

S’ 

9TP 

7 

STP 
T 

>TP 

&> 

STP 

& 


STP 

5' 

STP 

4 

STP 

i rm sfsa) l 4 ‘ 

DUPLICATED ABOVE UPPED LEPT 


SENDER 

UNITS SELECTION 


FUNDAMENTALS 


OS 000-007 











SENDER 



U 


E 7 


-o<- 

9'0 


U-/ 


RLS 


ST 7 


7V 


<?'/ 


6-7-490 


<Xh 


-CX3- 


U -/ 


N 


N 


H -/ 


oO- 


Lli E 1/ S'4-S(,-7-6-W 


-° 0 “ 


77 


N 


RC 

m 


RC 


2 < 3 4S-6-7-3-9-0 


°o- 


RCi 


N 


90- 


//V 


SEQUENENCE CHART 




SWITCH p 
HOOH 

^ASLr 




S 

■\JHLn 


RLS 


TTz'l 








SVE 


3 1271 


- 45 


RLS 


-OO- 


N 



"zr 



U'/ 

y - 

RLS 

1 


f 

\ 

L 

J 

JT'E 

3I27I 



-48 


RLS 


N 


90- 


7/ 


75P° 





RLS 

U 7 1 

1 | 

/ 

1 

t 

K 

/ 

3 sAe 

312^ 



-4$ 


* 


TE 

RC 

WEB 


U^P\ N + L 
RC 


\sm 4 

mA 


T£P\ 5 


SR 

4- RLS 

u 


RC 

+ WM 6 

RC 

[sfift 

^ RC 
I SfEP\ 

RC 

x$m 8 

RC 

-+“ l^fel 9 
RC 

[sm 
ms\ to 

RC 
pTEpl 

IJflfel /V 


* 


MS 

U 

| IfiB to 

LI 

ISTffl 

U 

r Tip] N 


\STEP\ 

T 

W£p\ 7 


1 HEB 

T 

wm a 

MB 

7 

MB 9 
MB 

T 

\sTep\ 10 
WEB 

T 

\SfEP 1 N 
H 

MB 

H 

wm 4 

H 

urm 

H 

WEB 5 

H 


H 


\step\ 6 
Wep\ 


X Me\ 

H 

WEB 8 

X WB 

H 

__ 9 

\STEP\ 

H 

MB 10 

& * 


. H 

— ^ \s7ep\ N 
DUPLICATED ABOVE 
UPPER LETT 


CfJ 7fSEQ 


SENDER 

RESTORING TO NORMAL 


FUNDAMENTALS | fl. S. 000-009 









SENDER 


0-/-E-3-4-5-6-7-d'9 


SELECTOR 

c/rcu/t 



SELECTOR SEP. SIN 
t AWAIT/NG SENDER 
E BRUSH SELECT/ON 
3 AWA/T/NG SENDER 

4. TENS SELECT/ON 

5. AWA/T/NG SENDER 


STRAPPING OF COMMUTATOR 
BRUSHES 
3 

y 

u 
A 

*1 

T I 




3 PASS BY 

4 TENS SELECT/ON 


5 PASS BY 


6 UN/T SELECTION 


NOTES' 



/ 

2 . 

3 

4 

s. 

G 

7 

6. 

9. 

/O. 

// 


WHEN THE "L RELAY OPERATES /T LOCKS TO GROUND ON THE FT" LEAD 
COM/NG FROM THE SENDER. TH/S IS THE' L RELAYS FIRST LOCK/NG PATH. 

WHEN THE ''A" COMMUTATOR BRUSH MAKES ON AN A "SEGMENT THE t" 

RELA Y HAS A SECOND LOCKING PA TH. 

WHEN THE A " COMMUTATOR BRUSH BREAKS FROM AN A" SEGMENT THE 
L RELAY LOSES ITS SECOND LOCKING PA TH. 

WHEN THE SELECTOR SEO. SW. ADVANCES TO 4 THE L RELAY LOSES / TS 
OPERATING PATH BUT STAYS OPERATED BY /TS LOCKING PATH ONE. 

WHEN THE B0~ RELAY OPERATES IN THE SENDER CRT THE FT LEAD IS 
OPENED AND THE C RELAY LOSES ITS F/RST LOCKING PATH. WHEN THE 
A” COMMUTATOR BRUSH GETS ON INSULATION THE 2" RELAY LOSES 
ITS SECOND LOCKING PATH AND RELEASES 

THE *3 TRIP F/NGER ENGAGES THE *3 MULT/PLE BRUSHES TR/P LEVER. 

WHEN THE SELECTOR SEO SW. ADVANCES TO 4 THE L" RELAY LOSES / TS 
OPERATING PATH BUT STAYS UP BY LOCKING PATH ONE. 

WHEN THE B COMMUTATOR BRUSH MAKES ON A "b" SEGMENT THE 2" RELAY 
HAS A SECOND LOCKING PATH. 

WHEN THE B " COMMUTATOR BRUSH BREAKS FROM A "B SEGMENT THE L 
RELAY LOSES ITS SECOND LOCKING PATH 

THE L RELAY RELEASES WHEN THE BO" OPERA TES IN THE SENDER AND 
THE "S ' COMMUTATOR BRUSH GETS ON INSULA T/ON 
IF THE TENS" DIGIT /S D/ALED THE ST P 'AND L" OPERATE WITH THE SEL. 
SEO SW. /N 3 AND THE SENDER SEO. SW. IN 4 



'LECT/ON 


:c CHART - TENS SELECT ION 

pc 

NOTE // \STePi l(SDR) 

\ 1 1 1 1 f J sTsog) 

STP/sdz) 

X &(SDR) 


* L 


)( m 4 NOTE 7 

x m 


X CEJ O NOTES 


r \ 

-_rg~1 O NOTE 9 A 

:z X 

;( cm / * 

p m / X 

:i X 

X cm / * 

I- i( 

—rsis A 

; r X 

x cm 3 i 

pcm j x 

jz x 

x cm* * 

t i 

—cm 4 A 

i- x 

x cm* a 

-i 

— cm 5 K 

:r X 

x cm * * 

fm G NOTE !Q 


STPGog) 

i'(SDR) 


5TP(sd/>) 


STP . 

4(SDR) 


STP 


STP 

R'(S0E) 


STP 

((SDR) 


-ysTPfcM 


L 

* cm 


X □□ 5 (SDR) 


% NSW X ED 4(sox) 

(SDR) 


SEE SHEET 4 
NOTE / 


SEQUENCE CHARTS BRUSH SELECTION^ 

X C H\Z!SDA) 


X L "0TE1 t STP (SDR) 

xm 2 NOTE 4 X 3 (SDR) 

TW 


REVERT/VE 

PULSE 

/ 

BRUSHSEL. 


REVERT/VE 

PULSE 

E 

BRUSHSEL 


REVERT/VE 

PULSE 

3 

BRUSH SEL 


REVERT/VE 

PULSE 

4 

BRUSHSEL. 


C XEZ] O NOTE E 


X I 

O NOTE 3 

- STP(sdr) 

J (SDR) 

( STP(sdr) 

( R(SDR) 

~ STP ^DR) 

\ S' (SDR) 

( STP (SDR) 

( /{SDR) 

Tm / ; 

Tnn / > 

Tea * ^ 

— m r ■ 

- STP (SDR) 

X ((SDR) 

_ > 

x m 3 * 

( STP (DDR) 

\ O(SDR) 

- STP/sdr) 

(30 TO (SDR) 

-l— 

^171 3 NOTE 5 ) 


ES3 


% 


- L 

X ED s 


(SDR) 


D/AL 

PULSE 

<a 

TD/G/T 


NOTE G 
DIAL 

~y 4ZS fS.S.) 


SEE UPPER LEFT 
NOTE H 


D/AL 

%4/5fS.S) 


D/AL 

- T-E/3 CSS.) 


D/AL 

\ Eft rs.s.) 


SHUNT 
FROM 
TRANS. CSS.) 


US OR) 
~\ME\ (SDK) 


SR 3 - WbImsdr) 


RA (SDR) 
RC 

\57FP\ E(SDR) 


RECEIVER 
A CCT 
CLOSE D/S.S) 

DUPLICATED ABOVE 
UPPER LEFT 


SELECTOR 
BRUSH SELECT/ON 
GROUP OR TENS SELECT/ON 


FUNDAMENTALS 


as 0O&-0O9 











selector 



/ /t the on/es o/G/r /s d/aled when we 


SELECTOR SEO: SIN ADVANCES TO S THE 2" 
AND STP " OPERATE /T THE SENDER SEO. SIN 

/s /a/ pas/ no n 6 


REVERT/Vt 
PC/LSE 7 
UN/TS SEL. 


REVERT/VE 
PC/LSE 3 
UH/TSSEL 


REVERT/Vt 
PULSE 9 
UN/TS SEL 


REVERT/VE 
PULSE /O 
UH/TSSEL. 







SEQUENCE. CHART - UN/TS SELECT/ON 


E IS 


1 U I 6 


nn c 


m 7 


m 7 


1 u \ 8 


ED * 


an* 



L 

m 7 

m e 


m 9 
EZ3'* 


m 

m / 


D/AL 
PULSE 9 

srP(sDR) D/6/r 

3 (SDR) 

STP (SDR) 

3 (SDR) 
srp (SDR) 

Z (SDR) 

STP (SDR) 

2' (SDR) 

STP (SDR) 

/ (SDR) 

STP (SDR) 
/'(SDR) 

STP ( SDR) 

O (SDR) 

STP (SDR) 

IK TO' (SDR) 

m 7 f SDR) 


D/AL 

4/S CSS.j 


D/AL . , 

4/ S a s.) 

OZAL, r ^ 
2/3 CSS) 

2/ / CSS) 


RE VERT /EE 
PULSE / 
UH/TSSEL 


REVERT/ EE 
PULSE Z 
UN/TS SEC 


L EJ/(JL 
L (SDR) 


ALLOTS. 

RELAY 

(SDR) 


REVERT/VE 
PULSE 3 
UN/TS SEL 


REVERT/VE 
PULSE 4 
UH/TSSEL. 


REVERT/ZE 
PULSE S 
UN/TS SEL. 


REVERT/VE 
PULSE 6 
UN/TS SEL. 


G O#90 

L (SDR) 

, U 

— J— X (St£P\ (sdR 

_ L (SDR ) 

SHUNT EROM r 1 _JJ , 

TRANSM/TTER(SS)SR \srEP\TsM, 

RECE/IZERCCT — L- RA (SDR) 

CLOSED (SS) *£-. . n . 

MB 3 (SDR) 

NOTE / 


L 

DlM 

\up l 


ed/ 




UD Z 


nr\ 3 


UD3 


nn* 


nn * 


m s 


MB 3 (SDR) 

S (SDR) 
STP (SDR) 

9 (SDR) 




- srp (SDR) 

9' (SDR) 

STP (SDR) 

3 (SOX) 

- STP (SDK) 

3’ (SDR) 

srp (SDK) 

7 (SDK) 

-STP (SDK) 

7 '(SDK) 

STP (SDK) 

6 (SDK) 

- STP (SDR) 
6' (SDK) 

STPCSDK) 

5 (SDK) 

- STP (SDK) 
S (SDK) 

Sfp(SDR) 

4 (SDK! 

- STPwn 

4-' (SDK) 


U ^ -L - nns )\ 4' (SDK) 

PP M. /CASED UPPER l£Kr 

SELECTOR 
UMTS SECECT/ON 
RES70RUV6 TO NORMAL 

FUNDAMENTALS Q$ OO&0/O 










/. RE LAV OR OTHER APPARATUS OPE RATIO A/S AND RELEASES ONLY 
APE SHOWN. 

Z VERTICAL PROGRESS/ON DOWN WARD SHOWS THE TIME PHASE OP 
RELAY MOVEMENTS* (OPERATIONS OR RELEASES) 

S OPERATE SYMBOLS,: 

indicates a relay COMES to fully operated 

i CONDITION A T THIS POINT FOR POLARISED RELAYS, 

(A) x A the ARM a tore has MOVED to front or left 

■ CONTACT 

, &) jj-.cs) INDICATES INTERRUPTER CHG HAS CLOSED IT S 

v l2p CH c^ RACY CONTACT. 

Cr*) >i rs-]' z INDICATES link SEQUENCE SWITCH has ad- 
^ U5 J lk VANCED To POSITION Z. 

A INDICATES LINK SENDER SELECTOR UP- DRIVE 

ip) MAGNET IS OPERATED 


(F) 

cnsc 


4 -. RELEASE SYMBOLS: 

INDICATES 3 RELAY COMES TO FULLY RELEASE D 
CONDITION AT THIS POINT FOR FOLARLZED RE- 
(A) J_e> LAYS, THE ARMATURE HAS MOVED TO BACK OR 

I RIGHT CONTACT 

I (F) INDICATES interrupter disc has opfnF to 
(b; EjEJmsc its FRONT CONTACT 

, . I indicates link circuit District selector 

(c> -j- EET lk UP-PB/VE MAGUET /S BE LEAS EP. 

F. SYMBOL NOTATION: 

W IN DIC A T ES ONE OR MORE OF THE DEL A Y 5 

(A) /jC-SS- DESIGNATED SS A To SSK HAVE OPERATED. 

, n . vL cr INDICATES ALL OF THE RELAY'S DESIGNATED 
(b; )jc AI-S Ai TO AS HAVE OPERATED. 

, . J > u , INDICATES both ga and sw RELAYS have 

(C) /jCGA ( SV OPERATED FROM THE SAME CAUSE. 

xL x INDICATES that either oa/f of thf rf- 
(p) ^ A/b LAYS has operated. 


(B-» )(c 


At-S 


A/B 


^ C IaTe%V/caLl YinHaBE USEP TO LIAJB CAUSES WJTH 


EFFEs TS ON ^6/cCSfP/V^ 4/X/£'5 A C. 


LINE i 
UME2. 


/NP'CA TES THAT THE 1 / BELaV PA/ L/AJE E 

has operated as a bee net of l. bf^ay^ 

OPERA T/MY? OAFE/A/E /. 


(0 J HoBizonTaL OB oblipue L /nES abeuseo mSDfLm 
HOL.T/PLE CAUSES £0 AS TO / N > FF§ JLF^L'FT/l/'o- 

eft eot or t<o connect multiple effects to and 

l CATE THEIR COMMON CAUSE AS: 


L/NEI 


A 


0 


s\ 


T 


L/NEZ )kC 


/A/P/CATES THAT THE C BELAY HAS OPERATE P ON 
LINE Z A 3 A BESULT OP BOTH A AMP 8 OPE PA- 
TfON ON LINE i. H EITHER A A IOR. B OPE PA T/ON A - 
LONE IS SUFFICIENT TO OPERATE C BELAY- 



A 


L/NEZ 




UUP/ CATES THAT THE P RELAY HAS OPE RATE PON 
LINE 2 . AS A RESULT OE EITHER A, B, OP C BELAY 
OPERA T/ON ON L/NE i. 


7. A B BO to HE ALPS 

ABROWHEAPS ABE USEP TO SHOH/ THE PRECISE MEAN- 
ING TO BE. ATTACHE P TO THE C.OAVKIE C T/NCj CIA/E, 

(A) IF ABfZOVOHEAP /S OAT A HOB/Z ON TA L LINE AAJP IS 
LOOArEP BETWEEN TWO PERT /CAL LINES > IT O/uES 
THE H OfZrZ.ON TA E LIAJE pl/ZEcTION INSOFAR AS CAUSE 

to effect /s concebajep. foe example’. 


■idA 

V 

> 


XTLA ) 

<Z > 


IAjPICA tes z. anp sin will not operate 
until both the lf an p el a have operate# 
BUT THE FLA WtLU OPERATE /NPEPENPENTL-Y 
PP THE LF. 


(e>) IF ARPoWHEAP IS ON A HOR/ZoNTAL APJO/NIN <$ 

A VERTICAL LINE THE EFFECT OF THE ARRoWHEAP 
IS LJAUHTEJ? TO THE OPERA T/O A/ ySHOWA/ P/BECTLY 
BELolp: fob EXAMPLE: 


j/CLA ±iE 


XFU ±z Xsn/ 


IAJPICA TFS SHI 15 ORFR AT/MG FROM LF ONLY) 
THE Z FROM THF LF AND CLAlAHD THF 
FLA FROM THE CL A ONLY 


i u<jc>tc 0 Te& T-uYie 1 ihtffyfl. 


PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 
L&GErNJD For. 


^ - I PANEL SY. 

SHfcgT 1 OF XIBATTERY ‘ 


g&c^j&i*siCg» Charts 


SC-300 











■ 


rC/</ 


& 7 s 




C* 7 s 


C* 7 c <P) t C£-Cs) 


** 7 s >j 

X £>/ 3 '*?c’jej, pa -<*X 

7 r*<j) 


fill . 

* 

y£K -2 

,C <3 

^sfitvaSe / 

CM. I 
f CkZZ 

* M&tc z 

, rt^-ASm- 

\r*-rs 


p<s^ 


ptf 7 *&J, oars) 


OS 7 s 


o<a ctw-f*) 


o* 7 * 


oef */srj», &<sr*) 


jet**? 




jTZ/fSj ASOT1£~J 


4 T 

7 &, TS t pp,s&, *n* 

c<L. cv 'A, c*r, <?* 7s, £><&, p& 7s 
p*, P>a 7 * o&'Cus^/s <**, oa ^ 


• CX. 7 c t C 4 T%, 7 i PeSTs 

OPT*' &a* 4 r. 


<r*r 3 


/Og 7 yg 

/ MS/v&xy 'C4?3" o*&e*+r-£’*, *:&•; -<r; *p" 

£W<F*rs’<£ m 4 £’XC'<&*7~ 7-*tOjS<£- aS>^ && 

e. w~ "<&/'*<?* <e&z*rr'S' 

*c‘^3* sr o/e&s&mr */S/p; "Ats* '"rsf* *r&' 

<?s*s-&* 7 -< 4 r *&mr 

& #//*&</ & 3 / 7 s> coapu* cr-eac 

<er*z3*&s’ o^fsvsasg tio 


^ PLANT SCHOOL 

FOR TRAINING PURPOSES ONLY 

decoded 

FuiSiCT/ONJS 

Bimasmi sc- 




CIRCUIT 



DRAWING 

ISSUE 


LINE - TRI P v- START & LINK CIRCUIT 


SD- 20294-01 

31D 


LINE FINDER & DISTRICT CIRCUIT 


SD- 

■21077-C01 

2QD 


r it n n 



-012 

18D 


DECODER CONNECTOR CIRCUIT 


SD-2U87-0U 

15D 


It It R 



-012 

R 


n n r 



-013 

R 


n hr 



—014 

H 


DECODER CIRCUIT 


SD- 

-21277-011 

25D 


R H 



-012 

R* 


R R 



-013 

R 


R R 



-014 

H 


R R 



-015 

R 


R R 



-016 

R 


R R 



-017 

R 


R R 



-018 

R 


R R 



-019 

R 


INCOMING SELECTOR CIRCUIT FROM PANEL-LOCAL OR TANDEM 

SD-21115-011 

24D 


R R R If H R R 

H 


-012 

R 


3-WIRE OFFICE SELECTOR CIRCUIT 


ES-240252 

9D 


FINAL SELECTOR CIRCUIT 


SD. 

-21200-01 

12D 


LINE FINDER-DISTRICT SELECTOR CIRCUIT 2-PARTI 


SD-21079-0U 

1® 


R R R R HR 



-012 

17D 


R R R R R R 



-013 

R 


LINE FINDER-DISTRICT & COIN CONTROL CIRCUIT 


SD -213 50-011 

19D 


R R H R R R 



-012 

R 


HR R R R R 



-013 

R 


SUBSCRIBERS SENDER CIRCUIT 


SD-21193-Q101 

53D 


R HR 



-0102 

R 


R R R 



-0103 

R 


R HR 



-0104 

R 


R R R 



-0105 

R 


R R R 



-0106 

H 


R R R 



-0107 

H 


R R R 



-0108 

R 





PLANT SCHOOL 
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■mm 







